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2396642 

RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related AppiicatfcMfts 
This application daims the benefit of the filing date of U.S. proviskmal patent 
application serial number 60/212.359. attorney dock^ number 25791.38. filed on 

5' June 19, 2000. the disclosure ofwhich is incorporated herein by reference, 

This application is a conUnuation-in-part of the foHcwing oo-pending patent 
applicatiohs: (1) U.S. utility patent application serial ho. 09/454.139, attorney docket 
' no. 2S791.3.02. filed on 12/3/1999. which dajmed the benefit of the filing date of 
U.S. provisional patent appiicailon no. 60/111.293. attorney dodcet no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utiiify patent appficaHon serial tw. 09/510.913. attorney 
. docket no. 25791 .7;02, filed on 2/23/2000, whteh claimed the benefit of the filing 
date of U S. provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. 
utility patent applicatton serial no. 09/302,350, attorney docket no. 25791.8.02. filed 
on 2/10/2000, whteh claimed the ben^ of the filing date of U.S. provisional 

15 appficatkm no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440,338. attorney docket no. 25791.9.02, filed on 
11/1S^1999, w^teh claimed the benefit of the filing date of U.S. provisional 
application no. 60/108.558. attcffney dodtet no. 25791.9, filed oh 11/16.1998; (5) 
U.S. provisional patent application no. 60/183,546. filed on 2/18/2000; (6) U.S. utility 

20 patent appllcatkMi no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, which daiiried the benefit of the filing date of U.S; proviskmai application 
no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512.895, 
attorney docket no. 25791.12.02. filed on 2/24/2000, whteh claimed the ben^ of 
the filing dates of U.S. provistonal applkaMkm no. 60/121.841, attorney docket no. 

25 25791.12. filed on 2/26/1999 and U.S. provistonal appltoatton no. 60/154.047. 
attorney docket no. 25791.29. filed on 9/16/1999; (8) U.S. utiUty applicattoh no. 
09^11,941. attorney docket no. 25791.16.02. filed on 2/24/2000. whteh claimed the 
benefit of the filing date of U.S. provistonal serial no. 60/121,907, attonwy docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. uUlity patent appltoatton no. 09/588,946, 

30 attorney docket ho. :»791.17.02. filed on 6/7/2000, which daimed the benefit of the 
filing date of U.S. provistonal patent applicatton serial no. 60/137.998, attorney 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent applteation no. 
09^59.122. attorney docket no. 25791.23.02, filed on 4/26/2000. which daimed the 
benefit of ttie filing date of U.S. provistonal applicatton no. 60/131,106. attorney 
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docket ho. 25791.23. filed on 4/26/1999. AppUcants incorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: ^> 
(11) U.S. prcyvisional application no. 60/146,203. attorney docket no. 25791.25. filed 

5 on 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attorney docket no. 25791 .27, filed on 1 1/1/1999; (14) U.S. provisional ^ 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 66/159,033, attorney docket no. 25791,37. ^ 

10 filed on 10/12/1999; and (16) U.S. provisional patent appitcatipn no. 60/165.228. 

attorney docket no. 25791.39. fHed on 11/12/1999. Applicants incorporate by ^ 
reference the disclosures of these appiicatioijs. 

Background of the Invention 
This inventton relates generally to vyellt)or6 casings, and in particular to 

15 welibore casings that are forrned using expandable tubular nr)6m^^ 

Conventionally, when a wellbore Is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wan and to prevent \ 
undesired outjfk3w of draiing fluid into the formatton or inflow of fluid from the 
fbmiatlon into the borehole. The borehole is drilled in intenols whereby a casing 

20 whkii is to be installed in a kywer borehole Interval is lowered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the lower interval is of smaller diameter than the casing of the upper 
Interval. Thus, the casings are in a nested anangennent with casing diameters 
decreasing in downward directton. Cement annuli are provkted between the outer 

25 sifffaces of the casings, and the borehole wall to seal the casings from the borehole 
wan. fss a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled in the course of the well, and ttie large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of the 
35 llmitetions of the existing procedures for fomrring weHbores. 
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Summary of the Invention 
Aooording to one aspect of the presmt invention, a method of coupling an 
exparidabie tubular member to a preexisting structure is (rovided that includes 
positioning the tubular member and an expansion cone withh the preexisting 

5 sbucture, anchoring the tubular member to the preexisting strudure, axially 
displacing the expansion cone relative to the tubular member by pulling the 
expanston cone through the tubular membbr. and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 

10 tubular rromber to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular merTd)er. The tubular member includes: an annular member, including: a 

1 5 waD thidcness that varies less than about 8 %^ a hoop yield strength that varies less 
than about 10 %, imperfections of less than about 8 % of the wail thickness, ho 
faflure for radial expansions of up to about 30 %. and no necking of the walls of the 
annular member for radial expanstons of up to about 25%. 

According to another aspect of the present invention, a nwthdd of coupling a 

20 tubular member to a preexisting stmcture is provMed that includes ir^eding a 
lubricating fluid into the preexisting stnicturs, positioning the tiAHilar member and an 
expanskxi cone v^ln ttie preexisting stmcture, anchoring ttie tubular member to 
tiie preexisting stmcture; and axially dtepiacing tiie expansion cone relative to tiie 
tubular rnember by pulling tiie expansion cone ttirough the tubular member. 

25 Acconiing to anottier aspect of ttie present invention, a mettiod of coupling 

an expandable tubular member to a preexisting stmcture is provkled tiiat includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting stmcture, anchoring tiie expandable tubular member to the preexisting 
stmctufB' and axially displacing the expanston cone relative to tiie expandat>le 

30 tobular memt>er by pulling the expansion cone throi^h the expandat)l6 tubular 
member. The expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling ttie first tubular 
member to the second tubular member. The ttireaded connection includes: one or 
rhore sealing members for sealing ttie interface between the first and second tubular 

35 members. 



' According to another aspect of the present invention^ a nnethod of coupling 
an expandable tulHjIar menritjer to a preexisting structu 

positioning the expandat>ie tirikilar memk)er and an expansion cone wtthki ttie >\ 
preexisting structure, anchoring the expandable tubUlar member to the preexisting 

5. structure, and axially displacing the. expansion cone retedive to the expandable ^ 
tubular member tiy pulling the expansion cone through the expoKJable tubular 
meniber. The expandable tubular member includes a plurality of tubular members ^ 
having threaded portions that are coupled to one another by the process of: ooaUng 
the threaded portkms of the tubuiarrriernbersw^ ^ 

10 portions of the tubular members and curing the sealant. 

According to another aspect of ttie present Invention, a mettiod of coupling a ^ 
tubular member to a preiexistlng. structure Is provided ttiat includes positioning the • 
tubular member said an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting stnicture, and qxially displacing the expansion 

15 cone relative to ttie tobular member by pulling ttie expansion cone through the 
expandable tubular member. The tubular member includes: a pair of nngs for. 
engaging \he preexisting structure, and a sealing element positioned between the 
rings for sealing the interface t>etween the tubular member and the preexisting 

structure. *^ 
20 According to another aspect of the preset invention, a rnethod of coupling a 

tubular member to a preexisting structure is provided that includes poeitionbig ttie 

exparidable tubular member and an expansion cone wMh ttie preexisting stnjdure, 

andiorbig ttie expandable tobular member to the preexisHng stnidure, and axially 

displacing the expansion cone relative to the expandable tubiidar member by pulling ^ 

25 ttie expansion cone torough ttie expandabte totHiter menib^ The tobular member 

includes one or more stots. ^ 
Acconling to anottier aspect of ttie present invention, a mettiod of coupling a 

tUbtdar member to a preexisting stmctura is provided ttiat includes positioning ttie 

■ ■ *^ 
expandable tubular member and an expansion cone within the preexisting structore, 

30 anchoring ttie expandable tobular member to ttie preexisting stmctore, and axially 
displacing ttie expansion cone relative to Uie expandable tubular member by pulling 
ttie expansion cone through the expandable tobular member. The tubular member 
includes: a first preexpartded portion, an Intenmedlate portion coupled to ttie first 
preexpanded portion including a sealing element, and a second proexpanded 

35 portion coupled to the intermediate portion. 
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Aooording to another a^ct of the present invention, a method of coupling a 
tubular member to a pre«dsting structure is provbled that includes positioning the 
e)qpandable tubular mernber and an expansion cone withh) the 
anchoring the expandable tubular member to the preexisting structure, and axially 

^ 5 displadng the expansion cone lelathm to the expandable tubular member by puli^ 

the expansion cone through the expandable tubular member by applying an axial 

^ force to the expansion cone. The axial force includes: a substantially constant axial 

force, and an increased axial force. 

Accoitiing to another aspect of the present Invention, a method of coupling a 
10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 

^ the tubular member to the preexisting structure, and axially displacing the expansion 

cone relative to the expandable tubular member by pushing and pulllrig the 

^* expansion cone through the expandable tubular member. 

15 According to another aspect of the present invention, a niethod of coupling a 

tubular member to a preexisting structure is provided that Indudes positiontng the 
tubular member and an expansion cone within the premisting structure, anchoring 

p the tubular member to the preexisting structure, axially displacing the expansion 

cone relative to the tubular member by puUIng the expansion cone through the 

^ 20 expandable hJbular member, and injecting a curable fluldic seafing material between 

the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

Aooording to another aspect of the present invention, a method of coupling a 
^ tubular nrmnber to a preexisting stnjctune is provided that 

25 positioning the tubular member and an expansion cone within the preexteting 
_ structure, arichoring the tubular member to the preexisting stnidure by increasing 

the size of the expansion cone, and axially dtepiadng the expanslori cone relative to 
the tubular nrtember by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 
30 tubular member to a preexisting structure is provided that indudes positioning the 
r* tut>ular member and an expansion corie within the preexisting structure, anchorir^g 

the tubular nrtember to the preexisting staidure by heating a portion of the tubular 
member, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular merrt>er. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular rnembier to a pn»existing structure is provided that includes 
positioning the expandable tubular member, an expansion cone, arid an anchoring > 
device within the preexisting structure, positioriing the anchoring device above ftte 

5 expansion cone, anchoring the expandable tubular member to the preexisting ^ 
stnicture using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling ^ 
an expandable tubular memtier to a preexisting structure is provided that includes . 
positionbig the tubular member and an expansion cone within the preexisting 

1 0 structure, explosively anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting sfructure is provided that includes fixing the 
pc^on of an expansion cone within the preexisting structure, driving the 

ISl expandable tubular member onto the expansion cone in a first .direction, and axlaliy 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second drections are different 

According to another aspect of the present invention, a method of coupling ^ 
an expandable tubular member to a preexisting structure is provided that includes 

20 placing the expandable tubular, an expansion cone, and a resilient anchor wittiin the ^ 
pree)dsting structure, releasing the resilient anchor, and axialiy displacing the 
expansion cone within the exparKiable tubular member. ^ 

According to another aspect of the preaent Invention, a method of coupling 
an expandable tubular membw* to a preexisting structure Is provided that includes ^ 

25 placing the expandafate tubular member, an expansion cone, and an anchor into the 

preexisting structure, and anchoring the expandable tubular member to the ^ 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 

30 an expandable tubular meml>6r to a preexistirig structure is provided that includes 
pladng the expandable tubular nr)ernber and an expansion cone into the preexisting 
structure, placing a quantity of a fluidic material onto the expandable tubular 
men^ to anchor the expandable tubular member to the preexisting structure, and 
axially displacing the expansion cone. 
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n According to another aspect of the present invention, a method of coupling 

an axpandat)le tubular member to a preexisting structure is provided that includes 
^ positiorring the expandable tubular member and an expansion cone into the 

preexisting stnidure, anchoring the expandable tubular member to the preexisting 
^. 5 strudure by injecting a quanttty of a hantonaUe 

stnjcture, at least partially curing the harden^le fluidic sealing material, and axially 
^ displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
10 piadng the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force tp the expandable tubular member 
in a downward direction. 

According to anotiier aspect of the present Invention, a method of coupling 
-P an expandiBibie tubular member to a preexistir^ structure is provided tt^at Include? 

15 placing the expandable tubular member and an expansion cone ^Arithin the 
P preexisting structure, injecting a quantity (rf a first fluidic material having a first 

density into ttie region of the preexisting stmctura outside of the expandable tubular 
r member, and injecting a quantity of a second fluidic material having a second 

density into a portion of the expandable tubular member below ttie expansion cone. 
^ 20 llie second density is greater ttian the first density. 

According to ancriher aspect of the present invention, a metiiod of coupling 
an expandable tubular member to a prsexistihg structure is provided ttiat Includes 
placing the expandable tubular member and an expansion cone into the pr^xisting 
^ structure, anchoring ttie expandable tubular menrd)er to the preexisting structure, 

25 applying an axial force to ttie expanston cone, and pressurizing an interior portion of 
^ ttieexpandabte tubular member below ttie e)q>ansi^^ 

According to another aspect of tt^e present invention, a mettiod of coupling 
ain expandabte tubular member to a preexisting structure is provided that includes 
piadng ttie expandable tubular member and an expanston cone into the preexisting 
30 structure and applying an axial force to tiie expandable tubular member. 
P According to anbttier aspect of ttie present invention, an apparatus for 

coupling a tubular member to a preexisting structure is provided ttiat Indudes an 
^ expandable tutHJtar member, an anchoring device adapted to couple the expandabte 

tubular member to tiie preexisting stmctire, and an expansion cone movably 
^ 35 coupted to ttie expandable tubular member and adapted to radially expand ttie 
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expandable tubular member* bnduding: a housing including a tapered first end and a 
second end. one or more grooves fbmikl In the outer surface of the tapered first 
end, and one or more axial flow passages fluidldy coupled to the grooves. 

AoQording to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandaMe UjbUlar member. The expandable tubular member Includes: an 

10. annular member, having: a wall thidcness that varies less man about 8 %. a hoop 
yield strength that varies less than about 10 %. imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

15 According to another aspect of the present invention, an apparetus for 

coupiirig an expandable tubular meihber to a preexisting structure is provMed that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to ttie preexisting structure, and an expanstoh cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the firet tubular nnember to the second tubular member, the threaded connection 
including: one or more sealihg membera for sealing the Interface between the firet 
and second tubular membere. 

25 According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular merhber. The expandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present Inventton, an apparatus for 
coupling an expandable tubular member to a preexisting stnjcture Is provided that 
includes an expandable tubular meml>er, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expanston cone 
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movably coupled to the expandat)le tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one anottier, and a quantity 
of a sealant within t»ie threaded portiorvs of the tubular rhembers. 

5 Aooprding to another aspect of the present invention, an apparatus for 

oouplhg an expancteble tubular member to a pree)teting stmcture Is provided that 
includes an expandable tubular rnember. an anchoriiig device adapted to coiiV>le the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expaiKlable tubular member and adapted to radially expand 

10 the extendable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
bebwisen the rings for sealing the hterface between the tubular member and the 
preexteting structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an e}4>andable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion pone 
movably coupled to the expandable tubular rnember arid adapted to radially expand 
the expandable tubular member. The expandable tubular mernber includes one or 

20 more slots. 

According to another aspect of the present Irwention, an apparatia for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an Expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexistfrig structure, and an expansion cone 

25 movably coupled to the expandable tubular nriember and adapted to redially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intenmedlato portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 Accordihg to another aspect of the present Invention, an apparatus for 

couplir^ an expandable tubular member to a preexisting structure Is provided that 
Includes en expandable tubular mernber. an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the «(pandable tubular member, and a yaWefible fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus ifor 
coupling an expandable tubular member to a preexisting structuie is provided that 

5 includes a first support member, a sisoond support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular men4)er coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to coupie the expandable 
tubular member to the preexisting structure. The anchoring device is positioned 

10 above the expansion oonb. 

According to anotlier. aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structiwe is provided that 
includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 

15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular mend>er to the preexisting structure. 

According to another aspect of the present invuntion. an apparatus for 
coupling an expandable tubular member to a preexisHhg structure is provided that 

20 includes a support member, an expandable expanskm cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present Invention, an appar^ for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 

25 member, and an expandal)te tubular member coupled to ihe expandable expansion 

cone. 

Aocortftng to another aspect of the present invention, an apparatus for 
coupHng an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular number coupled to the expansion cone including one, or more 
shape memory metal inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metalinserts. 

According to another aspect of the present Inventton. an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 includes a support member, an expansion cone coupled.to the support member, an 
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^ expandable tubular member coupM to the ttcpandable expanston cone, and a 

resilient andtor coi4)led to the e)qpandable tiibidar memben 

According to another asped of the present invention, an exparakM 

member is provided that indudes: an expandable tubular body, one or more-resilient 
^ 5 panels coupled to the eiqtandable tubular body, and a release mernber reieasaUy 

coupled to the resflient panels adapted to contronaMy release the resilient panels. 
_ Aboording to another aspect of the present invention, an apparatus for 

coupling an expandable tubular meinber to a preexisting structure is provMed that 
^ Indudes a support member, an expansion cone coupled to the support member, an 

10 expandable tubular member coupled to the expandable expansion cone, and an 

anchor coupled to the expandable tubular member, including: one or more spikes 
^ pivcrtaliy coupled to the expandable tubular member for engiaging the preexisting 

structure. 

According to another aspect of the present inver^tion, an apparatus for 
15 coupling an expandable tubular member to a preexisting structure Is [wvided that 
P includes a support niemt>er, an expansion cone coupled to the support member, an 

expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable ti^HJiar member, including: one or more petal 
baskets pivotaliy coupled to jthe expandable tubular rnember 
^ 20 According to another aspect of the present inventton, an apparatus for 

coupHng an expandable tubular member to a preexisting stnjctu^ 
^ includes a support member, an expanston cone coupled to the support member, an 

expandable tubular member coupled tb the expanston icone, inducing: a stotted 
^ portion provMed at one end of the expandable tubular member. 

25 According to another a^ct of the present Inventton, an apparatus for 

^ . coupling an expandable tubular member to a preexisting structure is provkied that 

Indudes a support member, an expanston cone, an expandabto tubular merhber 
coupled to the expansion cone, a coupling device coupled to the support memt)er 
r aid an end portion of the expandabto tubular mernber, and 

30 a mass couptod to ttie end portion of the expandabto tubular member. The weight 
r of the mass is greater than the yield strength of the expandabto tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular memtier to a preexisting structure is provided that 
indudes a support member induding a flukl passage, an expanston cone couptod to 
35 the support member, an expandabto tutailar member coupled to the expansion 
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oone, a slip joint coupled to the expansion oone, an end plate coupled to the slip 
Jobit, a fluid chamber ccnipled to the fluid passage, the fluid chanriier defined by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. 

5 AcccAding to another aspect of the present invention, a method of coi4>ling a 

tubular member to a preexistihg structure Is provided that includes positioning the 
tubular member and an expandon cone within the preexisting structure, axiaily 
displacing the expanston cone, removing the expansion cone, and . applying direct 
radial pressure to the tubular momber. 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubuliar member coupled to a preexisting stmcture. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
stnjR:ture, axiaily displacing the expansbn cone, removing the expansion cone, and 

15 applying direct radial pressure to the tut}ular member. 

^ Br»f Description of the Drawings 

FIG. 1a is a fragmentary ooss-sectlonal illustration of the placement erf an 
errrtxxliment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. lb is a fragmentary cress-sectional illustration of the apparatus of FIG. 

la after anchoring the expandable tubular rhember of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cress-sectional lltotration of the apparatus of FIG. 
lb after Initiating the axial displacement of the expansion cone. 
25 FIG. Id is a fragmentary cross-sectional Illustration of the apparatus of FIG. 

lb after Initiating the axial displacement of the expansion cone by pulling on Vhs 
expansion cone and injecting a pressurized fluid below the expansion cor^e. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 member. 

FIG. 1f is a fragmentary cross-sectiondl illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sedional illustration of. the apparatus of FIG. 
if after the remo^ of the anchoring deviqe of the apparatus from the wellbore 
casing. 

FIG. 2a is a firagmentary cross-sectional iliustration of the plaoernent of an 
5 embodlnnent of an apparatus for expanding a tutelar member within a wetibore 
casing and an open hole in a subterranean formation. 

FIG. 2b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial dteplacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after Initiating the axial displacement of the expansion cone by pulling on the 

e39ansion cone and also by injecting a pressurized fluid below the expansion cone. 
15 FIG. 2e a fragmehtary cross-sedional illustration of the apparatus of FIGS. 

2c and 2d after the completion of the radial expansion of the expandable tubular 



FIG. 2f Is a fragmentary cross-sedional illustration of this apparatus of FIG. 
f ' 2e after the deoouplintg of the anchoring devide of the apparatus from tlie open hole. 

r« 20 FIG. 3a is a fifagmentery cross^edibnal illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member within a weHbore 
^ casing. 

FIG. 3b is a firagmentery cross-sedionai illustration of the apparatus of FIG. 
^ . 3a after anchoring the expandabte tubuter rnernber of the apparatus to the wellb^ 

25 casing. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
31) after initiating the axial displacement of the expansion cor^. 

FIG. 3d is a fragmentary cross-sedional illustration of the apparatus of FIG. 
3c after compteting the radial expansion of the expandable tubular member. 
30 FIG. 4 is a fragmentery cross-sedional illustration of an embodiment of a 

p shodc absorbing system tot use in the apparatus of FIGS. 1 a to 3d. 

FIG. 5 is a cross-sedional illustration of an embodiment of a coupling 
arrangement for use in the expandable tubular memt>ers of the apparatus of FIGS. 
1ato3d. 



13 



FIG. 6 ts a cross-sedional illustratibn of an embodiment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIQiS. 1a 
to3d. 

FIQ. 7 is a cross-sectbnal illustration of an embodiment of an expandable 
tidHJlar member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1a to 3d, 

Fia 8 is a cross-secHonal illustration erf an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
to 3d. 

FIG. 9 is a graphical illustration of an embodiment of a method of applying an 
axiai force to the expansibn cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary crpss-sectional illi^tratlon of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 10b is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
10a during the injection of a non-hardenable fluidic material into and out of the 
apparatajs. 

FIG. 10c is a fragmentery cross-sectional illustration of the apparatus of FIG. 
10b during ttie injection of a hardenabte fluidic sealing material into and out of ttie 
apparatus. 

FIG. lOd is a fragrontary cross-sectional illustration of ttie apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
anchoring devloe of the apparatus. 

FIG. lOe is a fragmentery cross-sectional illustration of ttie apparatus of FIG. 
lOd after anchoring ttie expandable tubular member of the apparatus to the wellbore 
casfttg. 

FIG. 1 0f is a fragmentery cross-8^:Uonal illustration of the apparatus of FIG. 
lOe after Initiating ttie axial displacement of ttie expansion cone. 

FIG. 10g is a fragmentary cross-secftional illustration cf the apparatus of FIG. 
lOe after initiating ttie axial displacement of ttie expansion cone by pulling on ttie 
expansion cone and injecting a pressurized fluid below tile expansion cone. 

FIG. lOh is a fragmentery cross-sectional illustration of the apparatus of 
FIGS. 1 0f and lOg after Uie completion of ttie radial expansion of ttie expandable 
tubular member. 
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. FIG. lOi is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOh aAer the decouplir^ and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmetatary cmss-sedional illustration of an attemattve 
emtx)diment of an apparatus for coupling an expand^le tulmlar nriemt>er to a 
(Keexisting structure. 

FIG. 11b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the expandal>le tubular member of the apparatus to the wellbore 
casing. 

FIG. 11c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 lb after initiating the axial displacement of the expansion cone. 

FIG. lid is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial dtspiaosment of the expansion cone prior to deactivating 
the anchoring device. 

FIG. lie is a fragmentary cross-sectlohal. Illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1e after initiating the axial displacement of the expansion cone and the deactivated 
andioring device. 

FIG. 11g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion of the expandable tejbular member. 

FIG. 12a is a fragmentary cross-sectional iilustration of an alternative 
embodiment of an apparatus for coupiirig an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 12b is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
12a after expanding the expandable expansion oone in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of F|G. 
12b after initiating the axial displacement of the expandable expansion cone. 

FIG. 1 2d is a fragmentary cross-sectional illustratton of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 
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FIQ. 13b i8 a fir^rnentary crossrse^onal illustration of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
e)qf>andable tutHJiar rneriit)er to the well^^ 

FIG. 13c is a fragmentary crpss-sedionai illustration of the apparatus of FIG. 
5 1 3b after initiating the axial displacement of the expansion cone. 

FIG. 1 3d is a fr^ntentary cross-secttonat illustration of the apparatus of FIG. 
13c after completing the radial expansion of We exparidabie tubular member. 

FIG. 14a is a fragnientary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexteting structure positioned within a wellbora casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the welibore casing. 

FIG. 14c is a fr^mentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the exparidable tubular member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illMstration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e IS a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decoupHng the packer from the weilboreca^ 

FIG. 14f is a fragmentary ooss-sectionai illustration of the apparatus of FIG'. 
14e aftjsr initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sectional illustration of the completion of the 
25 radiaf expansion of the expandable tubular memt>er. 

FIG. 15a is a fragmentary cnDss-sectional illustration of an altemative 
embodlnient of an apparatus for coupling an expandable tubular member to a 
preexisting stnjcture positioned within a weHbore. 

FIG. 15b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the welibore casing^ 

FIG. 15c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15b after initiating the axial displacement of the e)q>ansion cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15c after completion of the radial expansion of the expandable tubular member. 
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FIG. lea is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FiG. 16b is a top view of the resiiient anchor of FIG. 16a after releasing the 
ariM resHient member. 
5 FIG. 17a is a top view of an atlemate embodiment of a resilient anchor for 

use in the apparatus of FIG. 1 5a. 

FIG. 17b is a top view of the rssilient andior of FIG. 17a after reteasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b is a fragmentary ooss^sectional top view of the resiiient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or nrK)re resilient panels. 
15 • FIG. 19b is a cross-secUonal vi^ of the expandable tubuteH- member of FIG. 

18a. 

FIG. 19c Is a bottom view of the expandabia tubular member of FIG. 19a. 
FIG; 20a is a fragmentary cross-sedional illustration of an alternative 
ervdiodiment of an apparatus for coupling an expandid>le tubular member to a 
20 preexisting structure positioned within a weilbore. 

FIG. 20b is a fragmentary dross-sectional jiiustration of the apparatus of FIG. 
20a after ooupRng the anchor to the weHbors casing. 

FIG. 20c Is a firagmentary cross-sectional illi»tration of the apparatus of FIG. 
20b after initiating the axial displpoement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is ah illustration of an embodiment of the anchor of the apparatus of 
FIG.20a. . 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a iafter outwardly extending 
the splices. 
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FiO. 22c is a crosa-secHonal illustration erf the petals of the anchor of FIG: 

22a. 

FIG. 23a Is a fragmentary cross-sectional Illustration of an alternative ^ 
emtxxilment of an apparatus for coupling an expandat>le tutxjlar member to a 
5 preexisting stnxrture positioned within a vvellbore. 

FIG. 23b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hantenable fluidic sealing materiel into the open _ 
hole wellbore section proximate the lower section of the exparidable tubular 
nietnber. 

10 FIG. 23c is a fragmentary cross-sectional illustaration of the apparatus of FIG. . 

23b after pemrtttting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d Is a fragmentary cross-sectional illustration of the apparatus of FIG. ^\ 
23c after initiating the axiat displacement of the expansion cone. 

FIG. 23e Is a fragmentary cross-sectionalillustration of the appara 
15 23d after completion of tim radial expansion of tiie expandable tubular 

FIG. 24a is a fragmentary cross-^secfional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting stmcture positioned wittiin a wellbore casing and an dpen 
hole wellbore section. 

20 FIG. 24b is a fragnrientary aoss-secHonal illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24cl8 a fragmentary cross-sectional illustration of the apparatus of FIG. ^ 
24b after extruding ttie expandable tubular mernber off of the e3q)anston 0^ 

FIG. 25a is a fragmentary cross-sectional illustration of an altemative ^ 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting stnjcture positioned within a weUbbre casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 memt)er having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular niember. 

FIG. 25c Is a fragmentary cross-sectional Illustration of the apparatus of FIG. * 
25b after extruding the expandable tubular member off of ttie expansion cone. 
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FIG. 28a a fragmentary cross-sectional illustration of an allematlve 
emtKxiinient of an apparatus and method for coupling an expandat)le tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectidnal illustratipn of the apparatus of FIG. 
5 26a after the initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an exparxlable tubular to a preexisting structure. 
10 FtG. 28 is a cross-secttonai illustration of ian expandable tubular coupled to a 

preexisting structure using an expansion cone. 

FIG. 29 is a cross-secliorial illustration of the subsequent application of radial 
pressure to the expandable tubuteir memb«- of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular members to a preexisting 

structure is provided. In a preferred embodiment the tubular members are coupled 
to the preexistihg structure by radially expanding the tubular members into contact 
with the preexisting structure, in a preferred ertibodiirtent, tte tubular rnembers are 
radially expanded by anchoririg one end of the tubular members to the preexisting 

20 structure and then pulling an expansion cone ttirough the tubular members. In this 
manner, the tubuiar members are radially expanded and coupled to the preexisting 
stnicture. 

Refem'ng initialiy to FIGS, la, 1b, Ic, Id, 1e, If and 1g, a preferred 
embodiment of a method and apparatus for coupling an expandable tubular memt>er 
25 to a preexisting structure will be described. Refenring to Fig. la, a wellbore casing 
100 is positioned within a subtenBnean formation 105. The wellbore casing 100 
may be positioned in any ortentation from the vertical direction to the horizontal 
direction. The wellbore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100, or 
30 due to a prior perforation or fracturing operation perfomied upon the surrounding 
subterranean fonmation 105. As wW be recogr^ized by persons having ordinary skill 
in the art, the openirigs 1 10 can adversely affect the subfsequent operation and use 
of the welibore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal off the 
35 openings 110 in the wellbore casing 100. Mors generally^ the apparatus 115 is 
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preferably uHllzBd to form or repair wellbore casings, pipelines, or stmdural 
supports. 

The apparatus 115 preferably includes a first support member 120, a second 
support member 125, an expansion cone 130. an anchoring device 135. and 

5 expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic matertals arid/or electrical current and/or communication signals 

10 from a surface location to the anchoring device 135. The first support member 120 
may, for example* be conventional commercially available slick wire, braided wire, 
oollsd tubing, or drilling stock material. - 

The second sup(X)rt member 125 is preferably adapted to be coupled to a 
surface location. The second support member 125 Is further coupled to the 

15 expansion cone 130. The second support member 125 is preferably adapted to 
pennit the expansion cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may. for example, be oonventtonal 
commercially available slick wbe, brakled wbe, coiled tubing, or. drilling stock 
material. 

20 The expansh^ri oone 130 is coupled to the second supjport member 125. The 

expanskm cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion oone 130 is axially displaced relative to the 
expandaUe tubular member 140. In a preferred embodiment, the expanston cone 
130 is provided substantially as disclosed in one or more of the following: (1) U.S. 

25 utility patent applicatton serial no. 09/454.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appUcation no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whk:h claimed the benefit of the filing date of U.S. provisk^nal 

30 appllcatk>n no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.6.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent applicatkm serial no. 09/440.338. 
atiomey docket no. 257191.9.02, filed on 11/15/1999. which claimed the benefit of 

35 the filing date of U.S. prdvistonal appllcatton no. 60/108,558. attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S/ provisional patent application no. 6(V183.546, 
filed on 2^18/2000; (6) U.S. uUlity patent application no. 09^523,460. attorney dodcet 
no. 25791.11.02. filed on 3/10/2000, which claimed the t)enefit of the filing date of 
U.S. i^rovisionai application no! 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
5 application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney dodcet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney dodcet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney dodcet no. 25791.16.02, filed on 

10 2/24/2000, which daimed the benefit of the filing date of U.S. provisionai serial no. 
60/121,907, attorney dodcet no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whtoh daimed the benefit of the filing date of U.S. provisional patent aM>liGation 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559,122^ attorney docket no. 25791.23.02, filed on 
4/26/2D0O, whtoh daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
proviskmal application no. 6Q/146,i203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attomey docket no. 

20 2791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attomey docket no. 25791.27, fited on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attomey docket no! 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

25 attomey docket no. 25791.39, filed on 11/12/1999, Vhe disctosures of which are 
incorporated herein by reference. 

The anchoring device 135 is coupted to ttie first isupport member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular memt>er 140 and the wellbore casing 100. In this manner, the 

30 anchoring device 135 preferably oontrdtebly anchors the expandabte tutnilar 
member 140 to the welltxm casing 100 to fedlitete the radial expansion of the 
expandable tubular member 140 by 0ie axial displacement of the expanston cone 
130. In a preferred embodiment, the anchoring device 135 indydes one or more 
expandsMe elemente 150 that are adapted to contrdtebly extend from the body of 

35 the anchoring device 1 35 to engage both the expandabte tubular nnember 140 and 
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the wellbore casing 100. in a prefBtred embodiment, the expandabte elements 150 
are actuated using fluidlc pressure. In a prefened emtxxflment, the anchoring 
davioe 135 is any one of ttw hydrauiicaiiy actuated padrera oommeidally available 
ftom Halliburton Eneigy Services or Baker-Hughes. 
5 The expandable tubular member 140 \s removably coupled to the expansion 

cone 130: Ihe expandable tubular inember 140 is further preferabiy adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 includes one or more 
anchoring v»indow« 155 for permitting the expandable elements 150 of the 
10 anchoring device 135 to engage the weilbore casing 100 and the expandable 
tubular member 140. 

in a preferred emlwdiment. the expandable tubular member 140 further 
Includes a lower section 160, an intermediate section 165, and an upper section 
170. In a preferred embodiment, the lower section 160 includes the anchoring 
15 windows 155 In order to provide anchoring at an end portion of the expandable 
tiAular member 140. In a preferred embodiment, the wall thickness of the tower and 
Intennediate secttons, 160 and 165. are jess than the wall tNckness of the upper 
sedton 170 In order to optimally couple the radially expanded porttori of the 
expandable tubular member 140 to the weilbore casing 100. 
20 In a prefierrBd embodiment, the expandable tubular member 140 Is further 

provMed substantially as disctosed In one or more of the foitowing: (1) U.S. utility 
patent appUcatkMoi serial no. 09/454.139^ attorney docket na 25791.3.02. fikMl on 
12/3/1999. which claimed the benefit of the fWng date of U.S. provistonal patent 
appltoatkm no. 60/111.293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
25 utility patent appHcatton serial no. 09/510.91 3. attomey docket no. 25791 .7.02, filed 
on 2/230000, which claimed the benefit of the filing date of U.S. provisional 
applcation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatfon 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
daimwl the benefit of the filing date of U.S. provisional application no. 60/119,611, 
30 attomey docket no. 25791 .8; (4) U.S. utility patent applicatfon serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no, 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/1 8/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
35 no. 25791.1 1.02. filed on 3/10/2000. which claimed ttie benefit of tiie filing date of 
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U.S. provisionai application no. 60/124.042, filed on 3/11/1009; (7) U.S. uUlity patent 
application no. 00/512,805, attorney docket no. 25701.12.02. filed on 2/24/2000, 
which ctalmed the benefit of the fifing dates of U.S. provisional appHcatioh no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
5 applicatkm no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the t>enefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applk:ation no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 

10 whteh claimed the benefit of the filing date of U.S. provistonal patent applicatton 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

IS provisionai application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applteatkm no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteatton serial no. 
60/162.671, attorn^ docket no. 25791.27. filed on t1/1/1 999; (14) U.S. provistonal 
appltoation no. 60/159.039, attorney dodket no. 25791.36. fltod on 10/12.1999; (15) 

20 U.S. provisional patent appllcatton no. 60/159.033, attorney docket na 25791.37, 
fled on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39. fitod on 11/12/1999. the disctosures of whteh ara 
incorporated herein by reference. 

The sealing members 145 are coupled to the outer surface of the upper 

25 portion 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
preferred emt>odiment, the apparatus 115 includes a plurality of sealing members 
145. In a preferred embodiment, the sealing members 145 surround and isolate the 

30 opening 110. 

As illustrated in FIG. la. the apparatus 1 15 is preferably positioned virithin the 
wellbore casing 100 with the expandable tubular member 140 positioned in 
opposing relatton to ttie opening 110. In a pfefenad embodiment, the apparatus 
115 includes a plurality of sealing members 145 ttiat are posittoned above and 
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belOMT the openiri^ 110. In this manner, the radial expansion of the expandable 
tubular member 140 optimally fluididy isolates the opening 110. 

As illustrated in FIG. lb. the apparatus 1 15 is then anchored to the welibore 
casinja 100 using the anchoring device 135. In a preferred embodiment, the 

5 anchoring device 135 Is pndssurized and the expandable element 150 is extended 
from the anchoring device 135 through the conresponding anchoring window 1S5Mn 
the expandable tubular member 140 into intimate contact with the welibore casing 
100. In this manner, the lower sedion 160 of the expandable tubular member 140 is 
renxyvably coupled to the welibore casing 1 00. 

10 In an alternative embodiment, a compressible cement and/or epoxy is ttien 

injected Into the annular space between the unexpahded portion of the tutnilar 
member 140 and the welbore casing 100. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an antnular structural support and fluidic seal is provided 

15 around ttie tubular memt^er 140. 

As illustrated In FIG. Ic, the expansion cone 130 Is then a)dally displaced by 
applying an axlai force to the Mcond support member 125. In a prefenred 
embodiment, the axial dispiaioement of the expansion oone 130 radially expands the 
expandable tubular member 140 into intimate contact with the walls of the welibore 

20 casing 100. 

In an alternative entbodiment, as Illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by injecting a pressurized 
fluidic materiial into the annular space betweian the first suppcvtmember 1 20 and the 
second support member In thte manner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 130 using the pressurized fluidic rntaterial. 
in this manner, a terhporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
30 130. the first support member 120 and the anchoring device 135 are preferably 
removed from exparidabie tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the welibore casing 1 00. 

As illustrated in F|G. 1g, in a preferred embodiment, the opening 110 In the 
35 welibore caising 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to tt)e weObore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or fonn welil)ore casing, iiripelines. 
and strucMBi supports. 

Referring to FIGS. 2a. 2b. 2c. 2d, 2e and 2f. an alteniative emtxxlniimt oT a 
5. method and apparatus for coupling an expandable tubular member to a preexisting 
stnjdure will be described. Referring to 1^. 2a. a vvellbore casing 2W 
hole wellboce section 205 are positioned within a subtenranean fomiation 210. The 
welbore casing 200 and the open hole wellbore section 205 may^ be positioned in 
any orientation from the vertical diredbn to the horizontal direction. 

10 In a preferred embodiment, ah apparatus 215 is utilized to couple an 

expandable tubular niember to an end portion of the wellbore casing 200. In this 
nranner. the open hole wellbore section 205 Is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to fonn or repair wellbore casings, 
pipelines, or structural supports. 

1 5 The apparatus 21 5 preferably includes a first support nrtember 220, a second 

support member 225. an expansion cone 230, an anchoring device 235. an. 
expandable tubular member 240, one or more upper sealing members 245, one or 
more lower sealing nriembers 250. and a ftexible coupling element 256. 

The first support member 22X1 is preferably adapted to be coupled to a 

20 surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support mOTit)er 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication dgnals 
from a surface location to the anchoring device 235. The first support member 220 
may. for example, be conventional oommerdaHy available slide wire, braided wire. 

25 colled tubing, or drilling stock material. 

The second support member 225 Is preferably adapted to be coupled to a 
surfece location. The second support mernber 225 Is further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
pennit the expansion cone 230 to be axially displaced relative to the first support 

30 member 220. The second support member 225 may, for example, be conventional 
cornmerdally availabfe slide wire, braided wire, coiled tubing, or drilling stock 
material.^^ 

In an alternative embodiment, ttie support memt)er 220 Is telescopically 
coupled to the support member 225, and the support member 225 is coupled to a 
35 surface support structure. 
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The expansion obne 230 is coupled to the second support member 225. The 
expanskm cone 230 is preferably adapted to ra(fially expand ttw expandal^ 
member 240 when the expansion cone 230 is axially displaced relate to the 
expendid)le tulMjIar member 240. In a preferred embodiment, the mpansion cone 
5 230 is provided substantially as disdosed in one or more of the following (1)U.S. 
utility patent appUcatkm serial no; 09/4M.139. attorney dd^ 

on 12/3^1999, which claimed the benefit of the filing date of U.S.provislortalpaterrt ^ 
application no. 60/1 11,283rattomeydoci(et no. 25791.3. filed on 12/7/1^^ 
utIlitypatentapplicationserlaI rK). 09/510,913. attonwydodtet no. 25791.7.02. filed ^ 

10 on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

application no. 60/121,702, filed on 2«5/1999; (3) U.S. utility patent application ^ 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing, date of U.S. provislonat application no. 60/1 1 9,61 1 , 
attorney dodcet no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 

15 attorney dodtet no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional application no. 60/106,556, attorney docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utiHty patent applicatkm no. 09/523,460. attorney docket 
no. 25791 .1 1 .02. filed on 3/10/2000. which daimed the benefit of the fiBng date of 

20 U.S. provisional appikatton no. 60/124.042. filed on 3/11/1999: (7) U.S. utility patent 
appUcatton no. 09/512,695, attorney docket no. 25791.1Z02, filed on 2/24/2000. 
whki) daimed the benefit of the filing dates of U.S. provisional applicatkm no. - 
60/121.841. attorney docket no. 25791.12. fitod on 2/26/1999 and U.S. provisional 
applteatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

25 U.S. utility appilcatkm no. 09/511.941. attorney dock^ nd. 25791.16,02, filed on 
2/24/2000, which daimed the benefit of the filbig date of U.S. provisionai serfal no. 
60/121,907< attorney docket no. 25791.16. filed on 2/26/19i99; (9) U.S. utility patent 
appticatkMi no. 09/588,946. attorney docket no. 25791 .17:02. filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. provisional patorA applicatk>n 

30 serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
Utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4^1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 

35 7/29/1999; (12) U.S. provistonal applicatton no. 60/143,039, attorney docket no. 
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25791.26. fited on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed oh iO/12.1999; (15) 
U.S. provistonal patent applicaUon no. 60/159,033. atlom^ docket na 25791.37, 
5 fijed on 10/12/1999; and (16) U.S. provistonal patent appHcalton no. 66/165.228. 
attorney docket no, 25791.39, filed on 11/12A1999, the disclosures of which are 
incorporated herein by reference. . 

The anchoring de>^ 235 is coupled to the first support mernber 220. The 
anchoring device 235 is prefmtriy adapted to be oonboilabty coupled to the 

10 expandable tubular member 240 and the open hole wellbore section 205. in this 
manner, the anchoring device 235 preferably controiiably anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to fadlttate the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expansion cone 230. In a preferred embodiment, the anchoring device 235 includes 

15 one or more expandable elements 260 that are adapted to controUably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 arid the open hole wellbore secttpn 205. In a preferred embodiment, the 
expandable elenlents 280 are actuated using fluidic pressure, in a preferred 
embodirnent, the anchoring device 235 is any one of the hydrauilcally actuated 

20 packers commercially avaiiable ftorh Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular merriber 240 is further preferably coupled to the 
flexible ooi«)Hng element 255. 

In a prefened embodiment, the expandable tubular member 240 further 

25 includes a tower sectton 265, an intemnediate sedton 270, and an ij^per sectkm 
275. In a preferred embodiment, the tower section 265 is coupled to the flexible 
coupling element 255 in order to provMe anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodinfient, the wall thickness of 
the bwer and intermediate sections, 265 and 270, are less than the wall thickness of 

30 the upper sectton 275 in order to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the wellborie casing 200 and the open hole 
wellbore section 205. 

in a preferred embodiment, the exparulable tubular member 240 is further 
provMed substantially as disclosed in one or more of the following: (1) U.S. utiilty 

35 patent appllcatton serial no. 09/454,139, attorney dodcet no. 25791.3.02, filed on 
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12/3^1989, which darned the benefit of the filing data of U.S. provisionai patent 
application no. 60/111^3, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
uWify patent application serial na 09/51d.913. attorney docket na 25791,7.02. filed 
on 2/23/2000. whteh claimed the twnefit of the filing date of U.S. provistonal 

5 . application no. 60/121.702. filed on. 2^1999: (3) U.a utility patent applicatton 
sertal no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benetfH of the filing date of U.S. prdviskMftal application no. 60/119,611. 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney doqket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

10 the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
' 25791.9. filed on 11/16.1998; (5) U.S. proviskxial patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional appllcatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

15 applicatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. . 
which claimed the benefit of the filing dates of U^S. provlskNial applicatton no. 
60/121,841. attorney docket na 25791.12. filed on 2/26/1999 and U.S. provisioiMl 
applicatfcm no. 60/154.047. atlbmdy docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applkatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on. 

20 2/24/2000. whteh dakned the ben^ of the filing date df U.S. provistond sertal no. 
60/121.907. attorney docket no. 25791. 16i filed on 2/26/1999; (9) U.S. utRity patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
wtdch claimed the benefit of ttie filing date of U^S. provistonal patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

25 utnHy patent appltealion no. 09/550.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applteation no. 60/146.203. attorney docket no. 2579125, filed on 
7/2^1999; (12) U.S. provisional applteation no. 60/143.039. attorney docket no. 

30 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applteation no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (IS) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appHcation no. 60/165,228. 
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attorney docket no. 25791.39. fUed on 11/12/1999, the disclosures of which are 
inoorporated here^ by reference. 

The upper sealing menrd)ers 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the wellbore 
casing 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of . the 
upper portioh 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interfeice 
between the radially iBxpanded expandable tubular mernber 240 and the open 
wellbore section 205. In a prefened embodiment, the apparatus 215 includes a 
plurality of lower sealing members 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular membc^ 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the arichodng device 235 into engagement within 
the walls of the opefn hole wellbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 Is coupled to the walls of the open hole 
wellbore section 205. In a preferred embodiment, the flexible coupling element 255 
is a slotted tubular member. In a prefenred embodiment, the flexible coupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole wellbore ^ctkm 2iD5. 

As illustrated in FIG. 2a. the apparatus 215 is preferably posittoned with the 
expandable tubular rnerrd>er 240 posittoned in overlapping relatton with a portion of 
the wellbore casing 200. in this manner, the radially expiinded tubular member 240 
is coupled to the tower portk>n of the wellbore casing 200. In a prefen^ 
embodiment,, the upper sealing members 245 are posittoned in opposing relation to 
the tower portion of the weHbore casing 200 and the lower sealing members 250 are 
posittoned in opposing relation to the walls of the open hole wellbore section 205. In 
this manner, the interface between the radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 is optimally fluididy 
sealed- 

As iQustreted in Fl(5. 2b. the apparatus 215 is then anchored to the open 
hole welitMre section 205 using the anchoring device 235. In a pfefened 
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embodiment, the anchoring device 235 is preseurizBd and the expandal)le element 
260 Is fadially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
welibore section 205. In this manner, the lower section 265 of the expandable 
5 tubular rnember 240 is removably coupled to the walls of the open hole welibore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 240 and the welibore casing 100 and/or the open hole welibore section 
10 205. The compressible cement and/or epbxy is then permitted to at least partially 
cure prior to the initiation of the radial expansion process. In thi^ manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c. the expansion cone 230 is then axially displaced by 

15 applying an axial force to the second support member 225. In a preferred 
embodimerit, the axial displacement of the expansion cone 230 radidiy expands the 
expandable tubular m^ber 240 Into Intimate contact with the walls of the open hole 
welBxwe secHon 205. 

In an altennatlve embodiment, as illustrated In FIG. 2d, the axial 

20 displaoement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular toce of the expansion cone 230 usinig the pressurized fluidic material. 
In this manner; a temporary need for increased axial force during the radial 

25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial dispiacemerit of the expansion cone 230, 
the first suppbrt memb^ 220 aruj the anchoring device 235 are preferably removed 
frorn expandable tubular member 240 by de-pressurizing the anchorir^g device 235 

30 and then lifting the first support member 220 and anchoring device 235 from the 
welibore casing 200 and the open hole welibore section 205. 

Referring to FIGS. 3a, 3b. 3c. and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 3a, a welibore casing 300 is positioned 

35 within a subterranean formation 305. The welibore casing 300 fnay be positioned in 
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any orientation from the vertical direction to the horizontal direction. The weiitMie 
casing 300 further includes one or more openings 310 that may have besn the result 
of unintentional damage to the wettxire casing 300. or due to a prior perforation or 
fraduring operation performed upon the surrounding subterranecm fomnation 305. 
As will be recognized by persons having ordinary skHi in the art. the openings 310 
can adversely ailiBct ttie subsequent operation and use of the weObore cashig 300 
unless they are sealed off. 

In a preferred embodiment, an apparatus 315 Is utilized to seal off the 
openntgs 310 In the vyellbore casing 300. IMore gerwrally. the apparatus 315 is 
preferably utitized to form or r^ir weiibore casings, pipelines, or stmctural 
supports. 

The apparatus 315 preferably includes a support member 320. an expansion 
cone 325, an anchoring device 330. an expandable tubularmember 335, and one or. 
more sealing mmibers 340. 

The support member 320 is preferably adapted to be coupled to a surface 
locetion. The support nnember 320 is further coupled to the .expansion cone 325 
and the anchoring device 330. The support n^ber 320 is preferably adapted to 
convey pressurized fkMc materials and/or electrical current and/br communication 
signals from a surfece location to the anchoring device 330. The support member 
320 may. for example, be conventional commerctalty available slick wire, braided 
wins. ooHed tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is pr^sraMy adapted to radially eyipani the expandable tubular 
member 335 when the expansion oone 325 is axially displaced relative to the 
expandable tubular member 335. In a prefarrsd embodiment, the expenston oone 
325 is iKovUed substantially as disdbsed In one or more of the fbikiwing: (1) U.S. 
utility patent appllcatkm serial no. 09M54,139, attorney docket no. 25791.3.02. filed 
on 12/3/1999, whkii claimed the benefit of the filing date of U.S. provisional patent 
appKcation no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applteation serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applicaticm no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09^02.350. attorney docket no. .25701.8.02. filed on 2/10/2000. v»hich 
daimed the benefit of the filing date of U.S. provisional appUcation no. 60/119,611, 
atlomey docket no. 25791.8; (4) U.S. utility patent applicatkNi serial no. 09/440,338. 
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attorney docket no. 25791.9.02. filed on 11/15^1999. which claimed the tienefit of 
the filing date of U-8. provisional application no. 60/108,556. attorney docket no. 
25791.9. filed on 11/16.1996; (5) U;S. provistonai patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatbn no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the twhefit of the filing date of 
U.S. provisional appiteation no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utilify patent 
applicatton no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the l)enefit of tiie filing dates of U.S. provisional applicatton no. . 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appltoation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941. attorney docket no. 25791.16.02, filed cm 
2/24/2000. which claimed the tmnefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appltoatton no. 09/588,946, attorney docket no. 25791.17.02. fited on June 7, 2000. 
whk«i claimed the benefit of the filing date of U.S. provistonai patent applteatton 
serial no. 60/137.998. attorney docket no. 2579l!l7, filed on 6/7/1999; (10) U.S. 
utility patent appOealton no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the b&nem of the fifing date of U.S. provistonai appltoatton 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonai application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999: (12) U.S. provistonai application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791 .27, filed on 11/1/1999; (14) U.S. provistonai 
applicatton no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonai patent appltoation no. 60/159,033. attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disclosures of whtoh are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 
expansion cone 325. The anchoring devtoe 335 is preferably adapted to controllably 
coupted to ttie expandable tubular member 335 to the vrallbore casing 300. In this 
momer, ttie anchoring device 330 preferably controllably anchors ttie expandable 
tubular member 335 to ttie wellbore casing 300 to facHitete ttie radial expansion of 
ttie expandabte tubular nwmber 335 by ttie axial displaoement of ttie expanston 
cone 3;^. In a profaned embodiment, ttie anchoring device 330 includes one or 
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more expandable elements 345 that are adapted to conlroliat>ty extend from the 
twdy of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provideid in the expandable tubular member 335. In a preferred 
embodiment, the radial displacement of the engagement elemenis 350 couples the 
expandable tubular member 335 to the vyeVbore casing .300. in a prefened 
embodiment, the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a prefened embodiment, the anchoring device 330 is any one of 
the hydraulicaiiy actuated anchoring devices commercially available from Halltburton 
Energy Sen/ices or Baker^Hughes. 

In an alternative embodiment, the expandable element? 345 are exptosive 
devices that controilabiy generate a radially directed explosive force for radially 
displadng the engagement elements 350. In a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 
(inom Halliburton Energy Services. 

The ejcpandaUe tubular member 335 Is removably coupled to the expansion 
cone 325. In a prefened embodiment, the expandable tubular member 335 includes 
one or more engagennent devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to th^ wellbore 
casing 300. In a prefenied embodiment, the engagement devices 360 hdude teeth 
for biting into the surface of the weHbore casing 100. 

In a prefened embodiment, the expandable tubutar member 335 further 
includes a lower section 355, an intennediate section 360, and an upper sedton 
365. In a prefened embodiment, the lower section 355 indudes the engagement 
device 350 in order to provide anchoring at an end portloh of the expandable tobuter 
member 335. |n a preferred embodiment, the wall thidcness of the lower and 
fritermediate sedlons, 355 and 360, are less than the wall thidcness of the upper 
section 365 in order to optimally couple the radially expanded portion of the 
expandable tubular member 335 to the wellbore casing 300. 

In a preferred embodiment, the expandable tubular member 335 is further 
provided substantialiy as disdosed in orw or nrwre of the fdlowing: (1) U.S. utility 
patent application serial no. 08/454,139. attorney docltet no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the flDng date of U.S. provisional patent 
appUcation no. 60/11 1.293. attorney docket no. 25791.3. filed on 12/7/1998: (2) U.S. 
utility patent appiicatton serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000, which claimed the benefit of the fiHng date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utifity patent appiicalion 
serial no. 09/502.350. attorney docket na 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.61 1 . 

5 attorney docket no. 25791 .8; (4) U.S. utility patent appiicatkxi serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisbnal application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applk»tk)n no. 60/183.546. 
fOed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 

10 no. 25791.11.02. filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provisional applicatton no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
appBcation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

15 application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the benefit of the filing dale of U.S. provistonai serial no. 
60/121.907. attorney dQpket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appUcatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 

20 whidi dairned the benem of the filing date of U.S. provistonai patent appHcatlon 
serial no. 60/137.998. attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utilty patent e«)plicatton no. 09/559.122, attorn^ docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonai applicatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provisional appltoatton no. 60/146,203, attorney docket no. 25791.25. filed on 
7^/1999; (12) as. provistonai appltoation no. 60/143,039. attoniey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039, attorney docket no. 25791.36, fitod on 10/12.1999; (15) 

30 U.S. provisional patent applteation no. 60/159,033. attorney docket no. 25791.37. 
flted on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The sealing members 340 are coupled to the outer surteoe of the upper 

35 portton 365 of the expandabte tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the interfeoe between the radially 
expanded expandable tubular member 335 and the weDbore casing 300. In a 
prefened embodlmmt the apparatus 315 includes a piur^ility of sealing members 
340. In a preferred embodiment, the seaHng members 340 sunound and isolate the 
oper*ig310. 

As mustrated in FIO. 3a, the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandable tubulsL* member 335 positioned in 
opposing rotation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
below ttie opening 310. in this manner, the radial expansion of the expsdfidable 
tubular member 335 optimally fluidicly isolates the opening 31 0. 

As Illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a prefened embodiment, the anchoring device 330 is pressurized 
and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the conespdnding engagement elements 350 of the expandable 
tubular mernber 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the es^andable tubutar member 335 is coupled to 
the wellbore casing 300. 

In an attemative embodiment, a compressible cermnt and/or epoxy is then 
injected into the annutar space between the unexpended portion of the tubutar 
member 335 and the weiibore casing 300. The oompressibta cement and/or epoxy 
is then permitted to at least parttally cure prior to the initiation of the radtal expansion 
process. In this manner, an anntriar stmctural support and fluidic seal is provided 
around the tubular member 335. 

As illustrated In FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axtally displaced by applying ah axial force to the support 
member 320. In a prefened embodiment, the deactivation of the anchoring device 
330 causes the expandable elerr^nts 345 to radially retract into the anchoring 
device 330. Alternatively, the expandabta elements 345 are resilientiy coupled to 
the arichoring device 330. In this manrter, the expandable etaments 345 retract 
automatically upon the deacHvatior) of the anchoring device 330. In a prefenBd 
embodiment, the axtai disptacement of the expansion cone 325 radially expands the 
expandabta tubular member 335 into intimate contact with the walls of the wellbore 
casing 300. 
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As Hiustrated in FIG. 3d. after the expandable tubular member 335 has been 
radiatty expanded by the axial dteplaoement of the expansion cone 335. the support 
member 320. expansion cone 325. and thd anchoring device 330 are preferably 
removed from the expanded expandable tubular member 335. 

5 In a preferred embodiment, the opening 310 In the wellbore casing 300 is 

sealed df by the radtaliy expanded tubular member 335. In this manner, repaint to 
the wellbore casing 300 are optlmaily provided. More generally, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Refening to FIG. 4. an embodiment of a system 400 for applying an axial 

10 force to the expansion cones 130. 230. and 325 includes a lifting device 405, a first 
support member 410, a sIkx* absort>er 415. and a second support member 420. In 
a prefened embodiment the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expansion of tubular 
members by the expansion cones 130. 230, and 325. to the lifting device 405. In 

15 this manner, the radial expansion of tubular menfU>ers by the expansion cones 130. 
230 and 325 is provided In an optimally safe manner. 

The lifting device 405 is supported at a si^aoe location and is coupled to the 
first support member 410; The lifting device 405 may comprise any number of 
conventional commercially available lifting devicm suitable for manipulating tubular 

20 members within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shodc absort)er 415. The first support member 410 may comprise any number of 
oonventional oommarcially available support members such as, for exarnple, coiled 
tubing, a drill siring, a wireline. tMaided wire, or a slick Hne. 

25 The shock absorber 415 is coupled to the first support member 410 and the 

second support member 420. The shock at)sort>er 415 is preferably adetpted to 
absorb shock loads transmitted froin the second support member 420. The shock 
absort}er 415 may be any number of oonventional commercially available shock 
absort>er8. 

30 The second support memt)6r 420 is coupled to the shock absort)er 41 5. The 

second support member 420 is further preferably adapted to be coupled to one or 
more oTthe expanston cones 130, 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
devtoe applies an axial force to one of the expansion cones 130, 230 and 325 in 
35 order to radially expand tubular members. In a prefened embodiment, upon the 
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GompleUon Gf the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expanded tutuilar members, the sudden shock loads 
generated are absort>ed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pulling the mpanskm cones 
5. 130, 230 and 325 using the IHIing (device 405 is provided In an optimaily safe 
manner. 

Refening to FIG. 5, an embodiment of a coupling system 500 fen* use in the 
expandable tubular members 140. 240. and 335 will now be described. In a 
prefenred embodiment, the systerp 500 includes an upper ring 505, a sealing 

10 element 510, and a lower ring 515. In a preferred embodiment, the upper ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular rherrt>ers 140. 240, and 335. In \h\s manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the lower. ring 515 engage the interior 

15 suffBoe of the preexisting structure that the expandable tubular members 140. 240 
and 335 are coupled to. In a preferred embodiment, the upper and lower rings, 505 . 
and 515, penetrate the interior surface of the preexisting stnjcture that the 
expandable tubular members 140, 240 and 335 are coupled to In order to optimally 
anchor the tubular members 140, 240 and 335 to the prsexisttng strudure. In a 

20 preferred embodiment, the sealing eienrterit 510 is compressed into contact with the 
Interior surface of the preexisting struchire that the expandable tid)ular mend>er8 
140, 240 and 335 are coupled to in order to optimally fluidldy seal the interface 
between the tubular members 140, 240 and 335 and the preexisting structure. 

In a prefenred embodiment, the upper and tower rings, 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to 14 inches. In a preferred embodiment, the upper and lower rings. 505 
and 515, extend about 1/8' from the outer surfaces of the tubular members 140, 
240, and 335 in order to optimally engage the preexisting structure. 

In a prefarred emtxxliment, the sealing element 510 extends from the outer 

30 surfaces of the tubular members 140, 240 and 335 by a distance substantially equal 
to the extension of the upper and lower rings, 505 and 515. above the outer 
suribces of the tubular members 140, 240 and 335. In a prsferred embodiment, the 
sealing element 510 Is fabridated from nibber in order to optimaDy fluididy seal and 
engage the preexisting structure. 
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In a prafeiTBd embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. In a preforred embodiment, the coupling 
systems 500 are provided on the lower, intermediate, and upper portions of the 
tubular members 140, 240, and 335. 

5 Referring now to FIG. 6. a prs^enred embodiment of an expandable tubular 

member 600 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an intemiediate portion 
610, and an upper portion 615. 

The lower portion 605 Is ooupidd to the intermediate portion 610. in a 

10 prtferred embodiment, the lower portion 605 is fiffther adapted to mate with the 
smchoring devices 135, 235, and 330. in a prefenred embodin^nt, the lower portion 
605 further preferably incfudes one or more slotted portions 620 for facilitating the 
radial expansbn of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 

15 radially expanded by the anchoring devices 135, 235, and 330 into contact with the 
preexisting structure. Furthermore, in this manner, the lower portion 605 of the 
tubular nr>ember 600 is anchored to the preexisting structure prior to the initiatioh of 
the radial expansion process. 

The intermediate portion 610 is coupled to the lower portion 605 and the 

20 upper portion 61 5. In a preferred embodiment, the wall thicknesses of the lower and 
intemiediate portions, 605 and 610, are les^ than the wall thickness of the upper 
portion 615 In order to fiadiitate the radial expansion of the tubular member 600. in 
a prefenred embodiment, the lower and Intermediate portions, 605 and 610, are 
preexpanded to niate with the expan^n cone. 

25 Referring to FIG. 7, a preferred embodiment of an expandable tubular 

member 700 for use in the apparatus 115, 215 and 315 will be described. In a 
preferred embodiment, the tubular member 700 mbilmtns the shock loads created 
upon the oompletkxi of the radial expansion process. In a prefenred emi>odiment, 
the tubular memt)er 700 includes a tower portion 705, a tower transitionary portton 

30 710. an intermediate portton 715, an upper transittonary portion 720. an upper 
portion 725. and a sealing etoment 730. 

The lower portion 705 \s coupled to the lower transitionary portion 710. The 
lower portton 705 Is preferably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transiUonary portion 710 is coupled to the lower portion 705 and 
the intenmediate portion 715. In a prefenBd emtxxlbnent« the lower transiUonary 
portioh 710 is adapted to mate with the expansion oone. In a preferred 
ennbodiment» the wall thidcnessra of the lower portion 705 and the lower 
transitlonary portion 710 are less than the wall thicknesses of the fntemnediate 
portion 715. the upper transitlonary portion 720 and the upper portion 725 in order to 
optimally facilitate the radiah expansion process. 

The intemiediate portion 715 is coupled to the tower transttionary portion 710 
and the upper transrtionary portion 720. In a prefened eifnt)odlment, the outside 
diameter of the Intennediate portion 715 is less than the wall thicknesses of the 
kjwer portton 705 and the upper portton 725. 

The upper transitionary portion 720 is coupled to the intemiediate porttori 
715 and the upper portk>n 725. 

The upper portion 725 is coupled to the upper transitlonary portion 720. 

The sealinis etement 730 Is coupled to the outside surface of the 
intemiediate portion 715. In a prefened emt>odiment. the outsMe diameter of the 
sealing element 730 is less than or equal to the outsMe diameter of the lower portton 
70S and the upper portton 725 in order to optimally protect the sealing element 703 
during placernent of the tubular nnemt>er 700 within the preexisting stmdura. 

In a prefenred embodiment, during the radial expanston of the tubular 
member 700 usir^ the apparatus 1 15, 215 and 31 5» the preexpanston of the upper 
transltkxiary portion 720 and the upper portkm 725 reduces the shock loads typically 
created during the end portion of the radial expansion process. In this manner, the 
radial expanston process is optfmally provided in a safe manner. Furthemnore. 
because the sealing element 730 Is preferably recessed below the surfaces of the 
k>wer portk>n 705 and the upper portion 725, the sealing element 730 is optimally 
protected from damage during the placenient of the tubular member 700 within the 
preexisting structure. 

Referring to FIG. 8, a preferred embodiment of an expandable tubular 
member 800 for use in the apparatus 115, 215 and 315 wHI be described. The 
tubular member 800 preferably includes a lower portton 805, an intemiediate portkx> 
810, and an upper portion 815. 

The tower portton 805 is coupled to the intennediisite portton 810. In a 
prefened embodiment, the tower portton 805 Is further adapted to mate with the 
expansion cones 130, 230, 325 and the anchoring devices 135, 235, and 330. 
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The intermediate portion BIO is coupled to the bwer portion 805 and ttie 
upper portion 815. In a prefened emtxxliment, the wall thidcnesses of the lower and 
intermediate portions. 805 and 810. are less than the wall thidoiess of the upper 
portion 815 in order to ffadlitate ttie nsidiai expansion of the tubular mend>er 800. In 

5 a pr^brred embodiment, the lower and intenrnediate portions. 805 and 810. are 
prempanded to mate with the expansion cone. 

ITie. upper portion 815 is coupled to the intemnediate portion 810. in a 
prefenred embodiment the upper portion 815 further preferably includes one or 
more slotted portions 820 for fediitating the radial expansion of the upper portion 

10 815 by the expansion cones 130. 230. and 325. In this manner, the upper portion 
815 of the tubular rmmber 800 is preferably radially expanded by the expansion 
oonea 130. 230, and 325 with minimal shodc toads when the expansion cones 130, 
230 and 325 exit the expandable tubular merTd>er 800. 

Referring to FIG. 9. a prrferred embodiment of a method of applying an axial 

15 force to the expanston cones 130, 230, and 325 will now be described. In a 
prefened embodiment the axial displacement of the expansion cones 130. 230. and. 
325 during the radial expansion process Is prodded by applying an axlai force to the 
expansion cones 130. 230. and 325. in a preferred erhbodimeht. the axial force 
provided Includes the application of a substantially constant axial force for some 

20 time periods and the application of increased axial force for other time periods in 
order to optimally feKdiitate the radial expansion process by minimizing the effect^ oS 
frtoton. In a preferred embodiment, the application of the increased axial force is 
provided on a periodic basis in ordw to optimally provide a variable contact area 
between the expansion pone and the tubular member benng expanded. In an 

25 aHematlve embodiment, the application of the Increased axial force Is provided on a 
random basis in order to optimally provide a variable contact area between the 
expansion cone and the tubular member being expanded. In a prefened 
embodiment, the duty cyde of the application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 

30 tubular members. In a preferred embodiment, the ratio of the increased axial force 
to the substantially constant axial force ranges from about 1 .5 to 1 to about 4 to 1 in 
order to optinrtally provide a variable contact area between the expansion cone and 
the tubular member being expanded, promote more even wear of the expansion 
cone, and clean det>ris from the expansion cone surface. 

» 
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Referring to FIGS; 10a to lOi. an enrribodiment of an apparatus and method 
for forming a wellbore casing wB now to descritod. As illustrated in FIG. 10a. a 
vwellbore casbig 1000 and an open hole weHbore secOor) 1006 are provided in a 
subterranean formation 1010. The wellbore casing 1000 and open hole welibore 
section 1005 may to orientated at any orientation ranging from tto verticai to the 
horizontal. In a preferred embodlmert, a new sedlon of weOtoie casing Is fonned In 
tto open hole welitore section 1005 using an apparatus 1015. More generaliy. tto 
apparatus 1015 is utilized to form or repair weUtore casings, pipelines, or stnjctural 
sivports. 

Tto apparatt» 1015 preferably includes a first support memtor 1020, a 
second support memlw 1025. an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or more lower sealing mend)ers 1050, and a flexible coupling element 1055. 

Tto first support memtor 1020 is preferably adapted to be coupled to a 
surface location. Tto first support memtor 1020 is further coupled to tto anchoring 
device 1035. Tto first support member 1020 is piefBiabiy adapted to convey 
pfBssiirizad fiuidic ntateilals and/or electrical currant and/br communication signals 
firom a surface locaUon to the anchoring device 1035. Tto first support memtor 
1020 may, for example. betoonvaMional oommerdaliy availabie slidt wire, braided 
wire, coiled tubing, or drflllng stodc material. 

Tto second support member 1025 is preferably adapted to to coupled to a 
surface location. Tto second support member 1025 is further coupled to tto 
expansion cone 1030. Tto second support member 1025 is prefsrably adapted to 
pennit the expansion cone 1030 to to axially displaced relative to tto first suppon 
memtor 1020. The second support member 1025 may, for examplOi to 
conventional commerdaHy available a6dK wire, braided wire, coiled tubing, or drilling 
stock material. 

In an alternative embodinnent, tto support memtor 1020 is telescopicaliy 
coupled to tto support memtor 1025, and the support memtor 1025 is coupled to a 
surtiaoe support member. 

Tto expansion cone 1030 is coupled to the second support member 1025. 
Tto expanston cone 1030 is preferably adapted to radially expand the expandable 
tubular memtor 1040 wton tto expansion cone 1030 is axially displaced relative to 
tto expandable tubular member 1040. In a preferred embodiment, tto expansion 
cone 1030 is provided sutotantially as disdosed in one or more of tto following: (1) 
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U.S. utiltty patent appTication serial no. 99^54^139, attorney docket no. 25791.3.02. 
filed on 12/3/1999. whidi daimad the tieneflt of the filing date of U.S. provisional 
patent appli(»iion no. 60/111.293, attorney dodcet no. 25791.3. fiied on 12/7/1998; 
(2) U.S. utility patent appHcation serial no. 09if510,913. attorney dodcet no. 
5 25791.7.02. filed on 2/23/2000. which claimed the twnefit of the filing date of U.S. 
provisional application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
appHcation serid no. 09/502,350. attorney dodcet no. 25791.8.02, filed on 
2/10/2000, which claimed the t)enefit of the filing date of U.S. provisional application 
no: 60/119.611, attonwy docket no. 25791.8; (4) U.S. utility patent appUcatkm serial 

10 no. 09/440.338, attorney jdocket no. 25791.9.02, filed on 1 1/15/1999, which claimed 
the benefit of the filing date of U.S. provisional apftfcation no. 60/108,558, attorney 
docket no. 25791.0, filed on 11/16.1998; (5) U.S. provisional patent appHcation no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. 
attorney docket no. 25791.11.02. filed on 3/10^000, which dalmed the t)enefit of 

15 the filing date of U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent appHcatipn no. 09/512.895, attorney docket no. 25791.12.02. fited 
on 2/24/2000. whk:h dabned the benefit of the filing dales of U.S. proviskHwl 
appBcatiQn no. 60/121.841, attorn^ docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisiohal applicatk)n no. 60/154,047. attorney docket no. 25791.29. filed on 

20 9/16/1999; (8) U.S. utility application no. 09/511.941, attorney docket no. 
25791 .16.02. filed on 2/24/^000. whteh claimed the benefit of ttie filing date of U.S. 
provishMiai serial no. 60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588,946. attorney docket no. 25791.17.02. 
filed on June 7. 2000, which dalmed the benefit of ttie fiHrig date of U.S. provistonal 

25 patent applicatk>n serial no. 60/137.098. attorney dock^ no. 25791.17. filcid on 
6/7/1999; (10) U.S. utility patent application no. 09^9.122, attorney docket no. 
25791.23.02, filed on 4/26/2000, which daimed ttie benefit of ttie filing date of U.S. 
provistonal application no. 60/131,106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal application no. 60/146.203. attorney docket no. 

30 25791.25. filed on 7/29/1999; (12) U.S. provisional application no. 60/143.039. 
attOTiey docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162.671, attorney docket no. 25791.27. fited on 11/1/1999; 
(14) U.S. provistonal appltoatton no. 60/159,039. attorney docket no. 25791.36, fiied 
on 10/12.1999; (15) U.S. provisional patent application no. 60/159.033, attorney 

35 docket no. 25791.37, filed on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 6(^165.228, attoiney dodcet no. 25791.39. filed on 11/12/1999, the 
disclosures of Wtiich aie inodrporated herein t)y referenoe. 

The anchoring device 1035 is coupled to the firet support member 1020. 
The anchoring device 1035 is prsferably adapted to be oontrollably coupled to the 
expandat)ie tubular memlMr 1040 and the open hole weNbore section 1005. In this 
manner, the anchoring device 1035 preferal^ contrdlably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expanddl>le tubular mernber 1040 by the axial cysplaoement of the 
expansion cone 1030. 

In a preferred embodiment, the anchoring device 1035 includes one or more 
mcpandabie elements 1060 that are adapted to controDabiy extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a jirefenBd embodiment, the expandable 
elements 1060 are acbjated using fluidic pressure. 

In a preferred embodiment, the anchoring device 1035 further includes a 
fluid passage 1036 adapted to receive a baH plug or other similar valving element 
In tMs manner^ fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be oontrollably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulically actu^ packere 
cortwnerdally avallable from Halliburton Eneigy.Senrfoes or Baker-Hughes, modified 
in aocoidanoe with the teachings of the present disctosure. 

In a prefened embodiment, the anchoring devices 135, 235, and 330 are 
also modified to Includes a fluki passage that (an be controllably plugged in order to 
perniit fluMic materials to be exhausted from the anchoring devtoes 135. 235, and 
330. 

The expandable tubular member 1040 Is removably coupled to the 
expansion cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a prefenred embodiment, the expandable tubular member 1040 further 
includes a tower section 1065. an intemoediate section 1070, and an upper section 
1075. In a preferred embodiment, the lower secUoh 1065 is coupled to the flexible 
coupling element 1055 in order to provkle anchoring at an end portion of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
the \omr and intenrnediate secttons. 1065 and 1070. are less than the wall thickness 
of the upper section 1075 in oriiier to optimally couple the radially expanded portton 
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of the «qMtfKlable tubular.member 1040 to the w^lbore casing lOfX) and the open 
hole welRwre section 1005. ' 

In a pretaffied emtK)diment. the e)q9andal)ie tubu^ 
provided substantially as dtsdosed hi one or more of the following: (1) U.S. utility 

5 patent application serial no. og/454.1 30, attorney docket rto. 25791.3.02. filed on 
12/3/1990. which claimed the tienefit of the filing date of U.S. provisionai patent 
application no. 60/1 1 1.293< attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attorney dodcet no. 25791.7.02. filed . 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisionai 

10 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney dodcet no. 25791.8.02, filed on 2/10/2000. whidt 
claimed the t)enefit of the filing date of U.S. provisional application no. 60/1 19.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

15 the filing date of U.S. provisional application no. 60/108,558.. attorney (tocket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisionai (Mrtent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utiUly patent appficatton no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the fiHng date of 
U.S. provistonal application no. 60/124.042, fited on 3/11/1999; (7) U.S. utility patent 

20 appiteation no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
whteh claimed the benefit of the flUng dates of U.Q. pirovistonal applicatton no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appltoalton no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utUity appiicafion no. 09/511,941, attorney docket no. 25791.16.02, filed on 

25 2/24/2000, whteh claimed the ben^ of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appBcation no. 09^88,946, attorney docket no. 25791 .1 7.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

30 utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket rra. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039, attorney docket no. 

35 . 25791.26, fHed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
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60/162,671, attorney docket no, 2579127, filed on 11/1/1999; (14) U.S. provisional 
application no. 6(V159.039, attorney dodiet no. 25791.36, filed on 1W12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney dodcet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney dodcet no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

in a preferred emt>odiment. the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

The upper sealing members 1045 are coufried to the outer surfece of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluidldy seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a preferred embodiment, the apparatus 1015 indudes a plurality of 
upper sealing members 1045. 

The lower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The lower sealing 
members 1056 are preferably adapted to engage and ^ididy seal the interface 
between the radially expanded expandable tubular member 1040 and the open 
weHbore section 1005. In a prefened embodiment, the apparatus 1015 indudes a 
plurality of lower sealing members 1050. 

The flexible coupling element. 1055 is coupled to the lower portton 1065 of 
the expandable tubular member 1040, The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 
engagement within the walls of the open hole weilbore section 1005. in this 
manner, the lower portion 1065 of the expandable tubular member 1040 is coupled 
to the walls of the open hole welibore section 1005. In a preferred embodintent, the 
fiexibte coupling element 1055 is a slotted tubular niember. in a preferred 
embodiment, the flexible coupling element 1055 indudes one or more hoolc 
elements for engaging the walls of the open hole welibore section 1 005. 

As illustrated in FIG. 10a, the apparatufs 1015 is preferably positioned with 
the expandable tubular member 1040 positioned in overiapping reiatton with a 
portion of the wellbore casing 1000.^ In this mariner, the radially expanded tubular 
member 1040 is coupled to the lower portton of the weilbore casing 1000. In a 
preferred embodiment the upper sealing manors 1045 are positioned in opposing 
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relation to the lower portion of the vvellbore casing 1000 and the. lower sealing 
members 1050 are position^ In opposing relation to the walls of the open hole 
welltxm section 1005. In this marmer, the interface between the radialty expanded 
tubular member 1040 and the welibpra casing 1000 and open hole wellbore section 

5 1005 is optimally fluidlcly sealed. 

As illustrated in FIG. 10b. in a preferred embodiment, a quantity of a non- 
hardenabie fluldic material is then injected mto and then out of the apparatus 1015. 
in a preferred embodinrtent, the non-hardenable material is discharge fifom the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable flufdic 

10 material may be any number of conventional commercially availalrie fliMIc materials 
such as, for example, drilling mud. 

As illustrated in FIG. 10c, In a prefened emtxxllment, a quantity of a 
hardenabie fluldic sealing material is then injected into and out of the apparatus 
1015. in a prefened embodfnrYent, the hardenabie fluldic sealing material is 

15 exhausted from the apparatus 1015 using the valveable flow passage 1065. In a 
preferred embodiment/ the hardenabie fluidic sealing material is pennltted to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenabie fluidic sealing material may be any 
number of conventional oommerdally available maMals such as, for example. 

20 oerwnt. slag mix and/of epoxy resiri. In this manner, a fluidic sealing annular 
element Is provided around the radially expanded tubular member 1040. 

As illustrated in FIG. lOd. in a prsfbrred embodiment another quantity of a 
ndn-hardenable fluidic materfal is then injected into and out of the apparatus 1015. 
In a prefierTed embodiment, a ball pkig or dart 1080, or other similar fluid passage 

25 blocking device, is placed into the non-hardenable fluid material. In a preferred 
embodiment, the ball plug 1080 then seats In and seals off the valveable fluid 
passage 1065. in this manner, the anchoring device 1035 is theri pressuroed to 
. anchor the tubular member 1 040 to the open hole wellbore section 1 005. 

In an altemative embodiment, the valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for sealing off the valveable fluid passage 1065. 

As illustrated in FIG. lOe, in a prefened embodiment, the apparatus 1015 is 
then anchored to the open hole wellbore sectton 1005 using the anchoring device 
1035. In a prefened embodiment, the anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contact 
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with the walls of the open hole wellbore section 1005, In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the opm hole wellbore section 1005. 

As illustrated In FIG. lOf, the expansion cone 1030 is then axially dtepiaced 
5 by applying an axial fcxce to the second support member 1025. In a prefened 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of ttie open 
hole wellbore section 1005. 

In an ahematlve embodiment, as illustrated in FIG. lOg, the axial 
10 displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is appTied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner^ a temporary need for increased axial force during the 
15 radial expansion [xooess dan be easily satisfied. 

In a prefenpsd embodiment the hardenable fluidic sealing material is then 
permitted to at least partial cure. 

As illustrated In FIGS. lOh and lOi, aRer the expandable tubular member 
1040 has been radially expanded by the axial displaoement of the expansion cone 
20 1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 de-pressurizing the anchoring 
device 1035 and then lifting the first si^port member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005. 

In a prsfened embodiment, the resulting new section of wellbore casing 
25 brKiudes the radially exparided tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to fonn and/or 
repair wellbore casings, pipelines, and structural supports. 

Refening to FIGS. 11a to 11 g, an alternative embodiment of an apparatus 
30 and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 11a. a welibore casing 1100 is positioned 
within a subterranean fonnation 1 105. The welibore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
35 result of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturing operation performed upon the surrounding sutrterranean 
formation 1 1 05. As will t)e recognized ty persons having ordinary skin in the art, the 
openings 1110 can adversely affect the sutisequent operertion and use of the 
wellbond casing 1100 unless they are sealed off. 
5 In a pn^enBd embodiment, an apparatus 1115 Is utiiind to seal off the 

openings 1 1 1 0 In the welibore casing 1 100. More generaliy, the apparatus 1 1 1 5 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1115 pfeferat>ly includes a first support member 1120, a 
1 0 second support member 1 1 25, an expansion cone 1 1 30, an anchoring device 1 1 35, 
and expandable tubular member 1140, and one or nnore seafing members 1145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support mernber 1 120 is further coupled to ttie anchoring 
device 1135. The first support mendter 1120 is preferably adapted to convey 
15 pressurized ftuldic materials and/or electrical curreiit and/or communication signals 
from a surface location to Uie anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross sectional shape. The first 
supi)ort member 1120 may, for example, be fabricated from conventional 
convnerdally availabte slick wire, braMed wire, coiled tubing, or drilling stock 
20 material. 

The second support member 1125 Is preferably adapted to be coupled to a 
surface location. The second support 'member 1125 is further coupled to the 
expansion cone 1130. The second support rnember 1125 is preferably adapted to 
perniit the expanskni cone 1 130 to be axiaily displaced relative to the forst support 
25 member 1120. The second support member 1125 may, for example, be 
conventional oommerdaBy available slick wire, brakted wire, colled tubing, or drilling 
stock material. 

In a preferred embodiment, the first support member 1120 is coupled to a 
surfece location by a slip joint and/or sliding sleeve apparatus that Is concentrically 
30 coupted to the second support member 1 125. 

The expansbn cone 1130 is coupled to tiie second support member 1125. 
The expansion cone 1 130 is preferably adapted to radially expand the expandable 
tubular member 1140 when the expanston cone 1130 Is axiaily displaced relative to 
the exparKlable tubular member 1140. In a preferred embodiment, the expanston 
35 cone 1 1 30 Is provided substentially as disctosed in one or more of the following: (1 ) 
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U.S. utilily patent applicatidh serial no. 09/454.139. attorney docket no. 25791.3.02. 
filed on 12/3/1999, \wt)ich claimed the benefit of. the filing date of U.S. provisional 
patent applicatipn no. 60/111,293. attorney dodcet no. 25791.3. filed on 12/7/1996; 
(2) U.S. tilili^ patent appOcation. serial no. 09/510.913, attorney docket no. 
25791.7.02. filed on 2/23/2000. whteh daimed the benefit of the filing date of US. 
provisional appHcatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
applk»tk)n serial no. 09/502.350, attorney docket no. 25791.6.02. filed on 
2/10/2000. which claimed the benefit of the filing date of U.S. provisional appllcatton 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial 
no. 09/440,338. attorney docket ho. 25791.9.02. filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. provlskMiaUpplrcation no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provlstonal patent applicatfon no. 
60/183,546, filed on 2/18/20QQ; (6) U S. utility patent application no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. virhteh claimed the benefit of 
the filing dato of U.S. provistonal application no. 60/1 24,042. filed on 3/1 1 /1 999; (7) 
.U.8. utnify patent appDcation no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/SiOOO. whteh claimed the benefit of the filing dates' of U.S. provlstonal 
applcafion no. 60/121.841, attorneys docket na 25791.12, filed on 2/26/1999 and 
U.S. proMSlonai appflcatton no. 60/154,047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility applicatton no. 09/511.941. attorney docket no. 
257191 .16.02, filed on 2/24/2000, whtoh claimed the benefit of the filing date of U.S. 
provistonal serial no. 60/121,907, attorney docket ho. 25791.16, filed on 2/26/1999; 
(9) U.S. utillty intent appRcaUon no. 09/588,946, attorney docket no. 25791.17.02. 
filed on June 7. 2000. which claimed the benefit of the filing date of U.S. provistonal 
patent appUcation serial no: 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applicatton no. 09/559.122. attorney docket no. 
25791^23.02. fited on 4/26/2000, whtoh claimed the benefit of the filing date of U.S. 
provistonal application no. 60/131.106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) u:S. provisional application no. 60/146,203, attorney docket no. 
25791.25, fitod on 7/29/1999; (12) U.S. provistonal application no. 60/143,039, 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent 
application serial no. 60/162,671, attorney docket no. 25791.27, fitod on 11/1/1999; 
(14) U.S. provistonal application no. 60/159,039, attorney docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provisional patent application no. 60/159,033, attorney 
docket no. 25791.37, fitod on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165^8. attorney docket no. 25791.39. filed on 11/1271999, the 
disdosures of which are incorporated herein tyy r^fe^^ 

The anchoring device 1135 Is coupled to the firat support member 1120. 
The anchoring device 1135 is prefisrably adapted to be controllably coupled to the 

5 expandable tubular member 1 140 and the weHbore casing 1 100, in tNs manner, the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the welibore casing 1100 to facilitate the radial eicpan^n of the 
expandable tubular member 1 140 by the axial dlsplaoement <rf the expansion cone 
1130. In a preferred embodiment, the anchoring device 1135 includes one or moie 

10 expandable elements 1 150 that we adapted to contrpllebly extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the welibore casing 1 100. In a preferred embodiment, the expandable elements 
1150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1 135 Is any one of the hydraulically actuated padcers commercially available 

15 from Halliburton Energy Sendees or Baker-Hughes modiTied in accordance with the 
teachings of the present disclosure. 

The expandable tubular mernber 1140 is removably coupled to the 
expanston cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 1 50 of the anchoring 

20 devtee 1135. In a prefen^d embodtn^nt. the expandable tubular member 1140 
includes one or more anchoring windows 1155 for penhltting the expandable 
etements 1150 of the anchoring device 1135 to ervgage the welibore casing 1100 
land the expandable tubular member 1 140. 

In a preferred ennbodinnent, the expandable tubular member 1140 further 

25 Includes a lower secHon 1160, an intemnedtete secUpn 1165, and an upper section 
1170. In a preferred embodiment, the kywer section 1160 reste upon and is 
supported by the expansion done 1130; In a priaferred embodiment, the 
intenmediate sectbn 1 165 includes this anchoring windows 1 155 in order to provUe 
anchoring at ah intenmediate portton of the expandabto tubular member 1 140. 

30 In a preferred embodinient, the expandable tubular member 1140 Is further 

provkled substentially as disclosed In one or mom of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applkatk^n no. 60/1 11,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utility patent application serial no. 09/510,913, attonriey docket no. 25791.7.02, filed 
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on 2/23/2CX)0, which claimed the benefit of the filing date of U.S. provisional 
application no. 60^121,702. filed on 2/25^1999; (3) U.S. utiiny patent appiicatioh 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, ^wWch 
claimed the benefit of the filing date of U.S. provisionai applicafon na 60/1 1 9,61 1 . 
attorney docket no. 25791.8; (4) U.S. utility patent application seriai no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. w»hlch daimed the twnefit of 
the filing d^rte of U.S. provisional application no. 60/108.558, attorney docket no, 
25791.9. filed on 11/16.1998; (5) U.S. proviisk)nal patent applteation no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appilcatkm no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09^11.941. attorney docket no. 25791.16.02, filed on. 
2/24/2000, whteh claimed the benefit of the mng date of US. provisional serial na 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utOHy patent 
appltoatton no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. pioviskNiai patent appllcaUon 
serial no. 60M37.998, attorney docket np. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 2i5791.23.02, filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provtekmal applicatton 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskMial application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applk:atk)n serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U:S. provisional 
application no. 60/159.039. attomey docket no. 25791.36, Tiled on 10/12.1999; (15) 
U;S. provisfonal patent applicatton no. 60/159.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999. the disdosures of which are 
incorporated herein by reflsrence. 

The sealing members 1145 are coupled to the outer surface of the 
expandable tubular member 1140. The sealing membms 1145 are preferably 
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adapted to engage and fluididy seal the interfece between the radtailiy expanded 
expandable tubular member 1140 arid the weHbore casing 1100. in a preferred 
embodbment the apparatus 1115 Indudes a plurality (rf sealing members 1 145. In a 
prefened eihbodiment, the sesding members 1 145 sunound and Isolate the opening 
5 1110. 

As illustrated in FIG. 11a, the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a prefenBd embodiment the apparatus 
1115 Includes a plurality of sealing members 1145 that are positioned above and 

10 below the opening 1110. In thi$ manner, the radial 6)q>an8iori of the expandable 
tubular member 1 140 optimalty fluididy isolates the opening 1110. 

As illustrated In FIG. 11b, the apparatus 1115 is then anchored to the 
welbore casing 1100 using the. anchoring device 1135. In a prefen^ embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1 1 55 in the expandable tubular member 1 140 into intimate contact with the 
wellbore casing 1100. In this manner, the interrtiediate section 1165 of the 
e)q>andaUe tubuicr member 1 140 i^ removably coupled to the welltx>re casing 1100. 
in an altemative embodiment, a compressible cement and/or eipQXjf Js then 

20 Injected Into at least a portion of the annular space between the unexpand^ portion 
of the tubular member 1140 and the wellbore cs»ing 1100. The oon^ressiUe 
cement and/or epoxy then pemnitted to at least partially cure prior to the initiation 
of the radial e^qpanslon process. In tMs manner, an annular structural support and 
fluidic seal is provided around the tubular inember 1 140. 

25 As illustrated in FIG. 11c, in a preferred embodiment, the expansion cone 

1130 is then axlally displaced by applying an axial force to the second support 
member 1125. In a preferred embodiment, the axial displacement of the expansior\ 
cone 1130 radially expands the tower section 1160 of the expandable tubular 
member 1140 into intimate oontect with the walls of the wellbore or the wellbore 

30 casing 1100. 

As illustrated in FIG. lid, in a preferred embodiment, the axial displacement 
of the expansion cone 1130 is stopped once the expansion cone 1130 contects the 
lower portion of the anchoring device 11 35. 
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As illustrated in FIG. 11e, in a prBferred emlxxiiment the andioring devioe 
1135 is then decwpled fironi the welltKxrB casing 1100 and the mpandable tubular 
memt>er1140. 

As illustrated in FIG. 11f» in a preferred embodiment the axial displaoement 
5 of the expansion cone 1130 is then lesumed. In a preferred embodiment the 
anchoring devioe 1135 is also axial displaced. In this manner, the low^r section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1 100. In a prefenned embodiment, the lower section 1 160 of the expandable 
tubular member 1 140 includes one or more outer rings or other coupling members 

10 to facilitate the seif-anchoring of the lower section 1 160 of the expandable tubular 
memb^ 1 140 to the wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular rmmber 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 

ISi tubular rriember 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 used to repair or form 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
Inside diameter of the radially expanded tubular member 1140 is substantially 
constant. 

20 Referring to FIGS. 12a to 12d, an aliemattve embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 12a, a wellbore casing 1200 is positiohed 
within a subterranean fonmation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical diredton to the horizontal direction. The wellbore 

25 casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation performed upon the surroundfaig subtenranean 
fonnation 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 1 200 unless they are sealed off. 

In a preferred embodinr>ent, an apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized , to form or repair wellbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 pr^erably indudes a support member 1220, an n, 
expandable expansion cone 1225, an eiqpandeble tubular member 1235, and OM 

more sealing members 1240. 1 
The support member 1220 is preferably adapted to be coupled to a surface 
S location. The support member 1220 is further coupled to the expandable expansion -, 
cone 1225. The support member 320 Is preferably adapted to convey pressurized 
fluidic materials and/or electrical . current and/or communication signals from a 
surfeoe location to the expandable expansion cone. The support member 1220 
may, for example, be conventional commerdalty available slide wire, braided wire. ^ 
10 coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 12^ is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axiaily displaced relative to the expandable tubular, member. 1235. Ttie 
15 expaodabte expansion cone 1225 is fifflher preferably adapted to radially, expand at 

least a portion of the expandable tubular member 1235 when the expandable H 
•)9an8lon cone 1225 is oontroliably radially expanded. The expandable expansion 
cone 1225 may be any number of conventional oommercialiy available radiaily -\_ 
expandable expansion cones. In a preferred embodiment, the expandable 
20 expansion cone 1225 is provided substantially as disclosed in U.S. Patent No. -i 
5.348.095. the disdosure of wNch is incorporated herein by reference. 

In a preferred embodiment, the expansion cone 1225 is further providM h 
substentially as disclosed in one or more of. the following- (1) U.S. utility patent 
application serial no.' 0dM54. 139. attorney dodtet no. 25791.3.02. filed on 
25 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 

application no. 60/111,293, attorney dod(et no. 25791.3, filed on 12/7/1998; (2) U.S. _^ 
utility patent application serial no. 09/510.913, attorney dodcet no. 25791.7.02. filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
30 serial no. 09/502.350, attorney doclcet no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1 , 
attc^ney dodtet no. 25791.8; (4) U S utility patent application swtel no. 09/440,338, 
attorney doclcet no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisionai application no. 60/108.558, attorney docket no. 
35 25791 .9, filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.548. 
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filed on 2^18^00; (6) U.S. utiOty patent iapplication no. 08/523.460. attorney docket 
na 25791.11.02. fijed on 3^100000, wtiich dairoed the lienefit of the fling date of 
U.S. provisioihal appOcatioh no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utiBty patent 
application no. 09/512.895^ attorney docket no. ^5791. 1Z02. filed on 2/24/2000. 
5 which claimed the benefit of the fUng dales df U.S. proyiskwial applkatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U;S. provfsional 
appHcatkm no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the t)enefit of the filing date of U.S. provisional serial no. 

10 60/121.907, attorney docket no; 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed tile benefn of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 

15 4/26/2000, whteh claimed the bemfX of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1899; (11) U.S. 
provistonal application ho. 60/146,203. attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisk)hal application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 

20 60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applcation no. 60/159.039. attorney docket na 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033. attorney docket no. 257)91.37. 
filed oa 10/12/1999; and (16) U.S. provistonal patent appltoation no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of whtoh are 

25 incorporated herein t>y reference. 

The expandabto tulHilar memlwr 1235 Is removal>ly coupled to the 
expanston cone 1225. In a preferred emi>odlment, the expandable tubular member 
. 1235 includes one or more engagement devices 1250 that are adapted to couple 
with and penetrate ttie wellbore casing 1200. In this manner, ttie expandabto 

30 tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the engagement devices 1250 include teeth for biting into 
the suifaoe of the wellbore casing 1200. 

In a preferred embodiment, the expandabto tubular member 1235 further 
includes a tower section 1255. an intermediate section 1260, and an upper section 

35 1265. In a preferred embodiment, the tower section 1255 Includes the engagemoit 
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devices 1250 In order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a preferred embodiment, the waU ihidcness of the lower 
end intermediate sections, 1255 and 1260. are less than the wall thickness of the 
upper section 1265 in order to optimally fadltate the radial expansion of the lower 
S and Intermediate sections. 1255 and 1260, of the expandable tubular member 1 235. 
In an altematiye embodiment, the lower section 1255 of the expandable tubular 
member 1235 Is slotted in order to optimally facilitate the radial expanston of the 
lower section 1255 of the expandabte tubular member 1235 using the expandable, 
expansion cone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 Is further 

provided substentially as disclosed In one or more of the followtog: (1) U.S. utility 
patent application serial no. Od/454,139, attom^ docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket na 25791.3. filed on 12/7/1998; (2) U.S. 

15 utilify patent applicafion serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
applicatton no. 60/121,702, filed on 2/^1999; (3) U.S. utility patent applteation 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whk:h 
dabned the benefit of the flUng date of U.S. provistonal appHcatton no. 60/119,611, 

20 attorney docket no, 25701.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999.; whtoh claimed the benefit of 
the filing date of U.S. provistonal appltoatton no. 60/1(».558. attorney docket no. 
25791.9, fitod on 11/16.1998; (5) U.S. provistonal patent appltoatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utiHty patent appltealion no. 09/523.460. attorney docket . 

25 no. 25791.11.02. fitod on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09/512,805. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

30 appltoation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the fBIng date <^ U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16, fitod on 2/26/1999; (9) U.S. utility patent 
appltoatton no. 09/588,946, attorney dodcet no. 25791.17.02, fitod on June 7. 2000. 

35. which ctaimed the benefit of the filing date of U.S. provisional patent appltoation 
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serial no. 60/137,998, attorney docket ho. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, wtiteh daimed the beneftt of the fl 

no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
5 provistonal applicatk)n no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12> U.S. provisional applteatton no. 60/143,039. attorney docket no. 
25791.28, filed on 7/9/1999; (13) US. provistonal patent applteation serial no. 
60/162,671. attorney docket na 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 

10 U.S. prdvistonal patent application no. 60/159,033, attorney docket ho. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228, 
attorney docket no^ 25791.39, filed on 11/12/1999, the disctosures of whteh are 
incorporated herein by reference. 

The sealing members 1 240 are preferably coupled to the outer surfece of the 

15 upperportton 1265 of the expandable tubular member 1235. The sealing members . 
1240 are preferably adapted to engage and fiuididy seal the Interfece between the 
radially expanded expandable tubular member 1235 and the wellbore casing 1200. 
in a preferred cffnbodimefit, the apparatus 1215 includes a plurality of sealing 
members 1240. In a preferred embodiment the sealing members 1240 surround 

20 and isolate the opening 1210. 

As illustrated In FIG. 12a. the apparatus 1215 is preferably poslttoned within 
the wellbore casing 1200 with the expandable tubular member 1235 poslttoned in 
opposing relatton to the opening 1210. In a preferred embodiment, the apparatus 
1215 includes a plirailty of sealing members 1240 that are poslttoned above and 

25 below the opening 1210. In this manner, the radial expansion of the expandable^ 
tubular member 1235 optimally fiuididy isolates the opening 1210. 

As illustrated In FIG. 12b. the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the wellbore casing 1200 by expanding the 
' expandable expanston cone 1225 into contact with the lower section 1255 of the 

30 expandable tubular niember 1235. in a prefenred embodiment, the lower section 
1255 of the expandable tubular member 1235 is radially expanded into intimate 
contact witti the wellbore casing 12(X). in a preferred embodiment, the engagement 
devk»s 1250 are thereby coupled, to. and at least partially penetrate Into, the 
weitooire casing 1200. In ttiis manner, tiie tower section 1255 of the expandable 

35 tubular member 1235 Is optimally coupled to the wellbore casing 1200. 

57 



In an alternative einbodiinent, a compressllile cement and/or epoxy Is then 
li^eded into the iannular space tMtween the unexpflnded portion of the tubular 
member 1235 and the weUbore casing 1200. The oompressible cement and/or - 
epoxy may then be pamiitted to at least partial^ cure prior to the initiation of the 

5 redial expansion process. In this manner, an annular stiuctural support and fluidic 
seal is pn>yrtded around the tubular member 1235. 

As Illustrated in FIG. 12c. the expandable expansion cone 1225 is ttien ^ 
axiaHy displaced by applying an axial force to the support member 1220. In a 
preferred embodiment, the axial displacement of the expansion cone 1225 radially ^ 

10 ejpands the expandable tutniiar member 1235 into intimate contact with the walls of 
thevrellbore casing 1200. 

As illustrated in FIG. 12d, in a preferred embodiment, after the expandable 
tubular memb«- 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the o(»ning 1210 in the wellbore casing 1200 is 

15 sealed off by the radially expanded tubular member 1235. In this manner, i^ire to 

the wellbore casing 1200 are optimally provided. More generally, the apparatus ^ 
1215 is used to repair or form welbore casings, pipelines, and structural supports. 

Referring to FIGS. Ida to i3d, an alteiiwtive embodiment of an apparatus 
and method fbr coupling an expandable tubular member to a preexisting structure 

20 will now be described. Referring to Fig. 13a. a weUbore casing 1300 is poslttoned 
within a subterranean fonnatlon 1305. The weObore casing 1300 may be poslttoned 
in any orientatton from the vertical direction to the horizontal direction. Thewellbore ^ 
casing 1300 further Includes one or more openings 1310 that may have been the ; 
rssuit of unintentional damage to ttie wellbore casing 1300. or due to a prior ^ 

25 peribratiori or fracturing operation performed upon the surrounding subterranean 

formation 1305. As will be recognized by persons having ordinary sidll in the art. the _^ 
openings 1310 can adversely effect the subsequent operetton and use of the 
. wellbore casing 1300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the ' 

30 openings 1310 in the welibore c^ing 1300. More generally, the apparatus 1315 is 
prsferably utilized to fonn or repair weiitiore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support mernber 1320, an 
expansion cone 1325. an expandable tubular member 1335. a heater 1340. and one 
35 ormore sealing members 1345. 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support miember 1320 further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signab from a surface 
5 locBtlon to the expansion cone 1^325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tid)ing, or drilling stodc nnaterial. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 is preferably adapted to radially expand the expandable 

10 tubular member 1335 when the exparislon cone 1325 is axially displaced relative to 
the e)q)andable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expansion cones. 

In a prsfenred embodiment, the expansion cone 1325 is further provided 
substantially as disclosed in one or more of the folldwing: (1) U.S. utility patent 

15 application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the fiilng date of U.S. provistonal patent 
appiicatton no; 60/111.293; attorney docket no. 25791.3. filed on 12/7/1998; (2) U.8. 
utility patent appiicatton serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/20(K), which claimed the benefit of the filing date of U.S. provisional 

20 appiicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utUity patent application 
serial no. 09/502,350. attorney docket ho. 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provistonal appiicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatton serial no. 09M40,338, 
attorney docket no. 25791.9.02, ifiled on 11/15/1999. which claimed the benefit of 

25 tile filing date of U.S. provisional application no. 60^108,558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which ctairpcd the benefit of fhe filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utiUty patent 

30 application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of ttie filir^ dates of U.S. provisior>al application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09^11.941, attorney docket no. 25791.16.02. filed on 

35 2/24/2000, which claimed the benefit of ttie filing date of U.S. provisional serial rK>. 

59 



6(^121,907. attorney docket no. 25791.16. filed on 2(26/1999; (9) U.S. utttity patent 
appUcaUon no. 09/588.946, attorney docket no. 25791.17:02. filed on June 7. 2000, 
viMch claimed the t)enefit of the filing date of U.S. provisional patent applkatfcm 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

5 utHity patent appHcatkm na 09/559.122. attorney docket no. 257Sil.23.02, filed on 
4/26/2000, which claimed the t)enem of the fUing date of U.S. provisional applicatton 
no. 60/131.106, attorney dodwt no. 25791.23,^ filed on 4/26/1999; (11) U.S. ^ 
provistonai appiteation no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039. attorney docket no. ^ 

10 25791.28. filed on 7/9/1999; (13) U.S. provisional patent applfeatkMi serial no. 

60/162,671. attorrwy docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provistonal ^ 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159.033. attorn^ docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228. 

15 attorney docket no; 25791.39, filed on 11/12/1999, the disctosures of whtoh are 
incorporated herein l)y reference. 

The expandable tidxiiar member 1335 is removably coupled to Oie 
expanston cone 1325. in a preened embodiments the expandable tubular member 
1335 includes one or more engagement devtoes 1350 that are adapted to couple 

20 with and penetrate the welibore casing 1300. In this rnanner. the expandable •-, 
tubular memriier 1335 is optimally coupled to the welibore casing 1300. In a 
preferred embodiment, the engagement devices 1350 Include teeth for biting into C), 
the surfece of the welibore casing 1300. 

In a prefenied embodiment, the expandable tubular member 1335 further ^ 

25 Includes a tower sectton 1355. an Intannediate section 1360. and an upper section 

1365. In a preferred embodiment, the tower section 1355 includes the engagement ^ 
devices 1350 in order to provkie anchoring at an end portton of the expandabto 
tubular member 1335. In a prefenred embodiment, the wall thickness of the lower 
and Intemiediate sections, 1355 and 1360, are less than the wail thickness of the 

30 upper section 1365 in order to optimaily facilitate the radial expansion of the lower 
and intenmediate sections. 1 355 and 1 360, of the expandeA)le tubular member 1 335. 

In a preferred embodiment, the lower sectton 1355 of the expandable tubular 
member 1335 includes one or more shape memory metal Inserts 1370. In a *1 
prsftered embodiment the Inserts 1370 are adapted to radially expand the tower 

35 sectton 1355 of the mpandabto tubular member 1335 Into intbnate contact with the 
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weHbore casing 1300 vvhen; heated by the heater 1340. The shape memory metal 
inserts 1370 may t>e faitrlcated ftom any number of conventional commerciaBy 
avaBable shape memory alloys such as; for example; NiTi or NiTiNOL using 
oonventiond fomring processes such as. for example, those described in U.S. 

5 Patent Nos. S.312.1S2. 5.344.506. and 5,718.^1. the disclosures of which are 
incorporated herein by reference. In this manner, the shape memory metal ireerts 
1370 preferaUy radially expand the lower section 1355 of the expandable tubular 
merr^r 1335 when the inserts 1370 are heated to a temperature above their 
transformation temperature using the. heater 1340. In a preferred embodbnent, the 

10 transformation temperature of the inserts 1370 ranges from about 250^ F to 450° F. 
in a preferred embodiment, the material composition of the lower section 1355 of the 
expandable tubular member 1335 Is further selected to maximize the radial 
expansion of the lower section 1355 during the transformation process. 

In a prefened embodiment the inserts 1370 are positioned within one or 

15 more corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular menid)er 1335. Alternative^, the inserts 1370 are completely 
contained wHhbi the lower section 1355 of the expandable tubular member 1335. 

In a preferred ewnbodiment the expandable tubular men^ 1335 Is further 
provided subistantlally as disclosed in one ior more of the following: (1) U.S. utility 

20 patsnt applicatiori serial no. 09^454,139. attorney docket no. 25791 .3;02, fited on 
12(3/1999. whid) claimed the benefit of the filing date of U.S. provisional patent 
appHcaUon no. 60/111.293. attorney dodwt no; 25791.3. filed on 12/7/1996; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. proyiskxiai 

25 appBcaifon no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no; 25791.8; (4) U.S. utility patent applicatipn serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

30 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791 .0, filed on 1 1/16.1998; (5) U.S. provisk>nal patent appUcation no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appKcation no. 09/523.460, attorney docket 
na 25701.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application rio. 60/124,042, fijed on 3/11/1999; (7) U.S. utility patent 

35 applicatior) no. 09^12.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
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which daiffMd the benefit of the filing dates of U.S. provisional apptlcalion no. 
60^121.841. atlomey docket na 25791.12, filed on 2/26/1999 and U.S. proyislonal 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) ' ^ 
U-S. utiUty appltoatkm no. 09/511.941, atlomey docket no. 25791.16.02. filed on 

5 2/24/2000. whteh claimed the Iwnefit of the fiHng date of U.S. provisional serial no. 
60/121.907, atlonney docket no. 25791.16. filed on.2/26/1999; (9) U.S. utility patent 
appllcatkNi no. 09/588,946, attorney docket no. 25791 .17.02. filed bh June 7. 2000. ^ 
which daimed the t)enefK of the filihg date of U.S. provistonal patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. '.^ 

10 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 

4/26/2000. which claimed ttie i>enefit of the filing date of U.S. provistonal application ^ 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appiteatton no. 60/143,039. attomey docket nd. 

15 25791.26, filed ori 7/9/1999; (13) U.S. provistonal patent e4)plication serial no. 

60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 1 
applicafion no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appncaUon no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applteattoni no. 60/165,228. 

20 attomey docket no. 25791.39. filed on 11/12/1999. ttie disctosures of which are ^ 
incorporated herein by reference. 

The heater 1340 is coupled to the support member 1320. The he9ter 1340 
is prefMiy adapted to oontrbHably generate a locali^ heat source for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional thermostat control In order to control the operating 

temperature. The heater 1340 is preferably controlled by a surface control device in ^ 
a conventional mariner 

The seeing members 1 345 are preferably coupled to the outer surface of the ' ^ 

upper portion 1365 of the expandable tubular member 1335. The sealing nienibers : 

30 1345 are preferably adapted to engage and fluidicty seal the interface between the 
radially expanded expandable tubular , member 1335 and the wellbore casing 1300. 
in a preferred embodiment, the apparatus 1315 includes a plurality of sealing 
members 1345. In a prefened embodiment, the sealing members 1345 surround ^ 
and isolate the opening 1310. 
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r- . As illustrated in FIG. 13a, the apparatus 1315 is preferably positioned within 

the weilbore casing 1300 with the expandabile tubular member 1335 positioned in 
p opposing relation to the opening 1310. In a preferred embodiment.' the apparatus 

1315 includes a plurality of sealing mernbers 1345 that are positioned above and 
^ 5. below the opening 1310. In this manner, the radial expansion of the expandable 

tubular member 1335 optimally fiuididy isolates the opening 1310. 
^ As illi^trated in FIG. 13b. in a preferred emt)odim6nt, the expandable tubular 

member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 

by radially expanding the inserts 1370 using the heater 1340. In a preferred 
10 embodimentt the expansion of the inserts 1 370 causes the lower section 1 355 of the 

expandable tubular mmiber 1335 to contact the wellbore casing 1300. In a 

prefenBd embodiment, the engagement devices 1350 are thereby coupled to, and at 

least partially penetrate into, the wellbore casing 1300. In this manner, the lower 
*r section 1355 of the expandabte tubular member 1335 is optimally coupled to the 

15 wellbore casing 1300. 
r In an sdtemath^ embodiment, a compressible ceir^ent and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
C member 1335 and the wellbore casing 1300. The compressible cement and/or 

epoxy may then be permitted to at least partially cure prior to the initiation of the 
p 20 radial expansion process. In this manner, an annular structural support and fluidic 

seal is provided around the tubular member 1335. 
^ . As Illustrated in FIG. 13c. the expansion bone 1325 is then axialty displaced 

by applying an axial force to the support member 1320. In a prefenned embodiment, 
^ the axial displacement of the expansion cone 1 325 radially expands the expandable 

25 tubular rhember 1335 Into intimate contact with ttie walls of the wellbore casing 

1300. 

As illustrated in FIG. 13d, in a preferrcid embodiment, after the expandable 
tubular member 1335 has been completely redially epcpanded by tiie axial 
displacement of the expansion cone 1335, the opening 1310 in the wellbore casing 
^ 30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 

^ repairs to the wellbore casing 1300 are optimally provided. More generally, the 

apparatos 1315 Is used to repair or fomn wellbore casings, pipelines, and structural 
^ supports. 

Referring to FIGS. 14a. to 14g, an alternative embodiment of an apparatus 
35 and method for coupling ah expandable tubular memt>er to a preexisting structure 
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will now be described. Referrtng to Fig, 14a. a wellbpre casing 1400 Is posWoned A 
within a suArterranean fbrmation 1405. The weHbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal directon. Thewellbore 
casing 1400 fisther includes one or more operrings 1410 that may have been the 

5 result of unintentional damage to the wellbore casing 1400. or due to a prtor - ^ 
perfbiation or fracturing operation perlbrrhed upon the sunwinding subterranean 
tormation 1405. As will be recognized by persons having ordinary sidll In the art, the _ 
openings 1410 can adversely aStedt the subsequent operatton and use of the 
wellbore casing 1400 unless they are sealed off. - ' ' K 

10 In a preferred embodiment, an apparatus 1415 is utilized to seal off ttw 

openings 1410 in the wellbore casing 1400. More generally, ttie apparatus 1415 Is 
preferably utiNied to form or repair weUbore casings, pipelines, or stoJdur^ 
supports. 

The apparatus 1415 preferably includes a first support member 1420. a 

15 second support member 1425, a coupling 1430. an expandable tubular member 
1435. an expansion cone 1440. a ttttrd support member 1445. and a packer 1450. 

The first support meniber 1420 Is prefereb^ adapted to be coupled to a 
surfooe location. The support member 1420 is further coupled, to ttie expansion 
cone 1440. The fbst support member 14^ is preferably adapted to convey 

20 pressurized fliiidic materials and/cM- electrical current and/or cmnmiJini 

from a surface tocatfon to ttiempanston done 1440 and tiie packer 1450. the first 
support member 1420 may. for example, be conventional commercially available 
sKck wire, brakled wire, coiled taibing. or driUhg stock materiah 

The second support member ,1425 Is preferably adapted to be coupled to a ^ 

25 suffeoe kx»tion. Thd support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized flukJic 
materials and/or electrical current and/or communication signals from a surface 
location to the coupling 1430. The second support memt^er 1425 may, for example, 
be conventional commerciaUy available slick wire, braided wire, cdled tubing, or ^\ 

30 drilling stock material. ^ 
The coupling 1430 is coupled to the second support memt>er 1425. The 
coupfing 1430 is further preferably removably coupled to ttie expandable tobular 
member 1435.. The coupling 1430 may be any number of conventional 
commercially available passive or actively oontiolled coupling devices such as. for 
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example, packers or slips; In d preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubular member 1435 Is removably coupled to the poupling 
1430. In a preferred embodiment, the expandable tubtdar member 1435 includes 
5 one or more engagement devices that are adapted to couple with and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wellbore casing 1400. In a prefenred embodin^eht, the 
engagement devices include teeth for biting into the surface of the wellbore casing 
1400, In a preferred embodiment/ the expandable tubular member 1435 further 

10 Includes one or more sealing rriembers on the outside surface of the expandable 
tubular member 1435 in order to optlrnally seal the interface between the 
expandable tubular merr^r 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, whk:h claimed the benefit of the filing date of U.S. provistonai patent 
appiicatfon no. 60/111,293, attorney docket no. 25791.3. filed on 12^/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, attomey docket no. 25791.7.02, filed 
oh 2/23/2000, which daimjsd the benefit of the filing date of U.S. provistonal 

20 applicatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utUily patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/100000, which 
claimed the t)enefit of the filing date of U.S. provistonal applicatton no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial rto. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provistonal application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11^02, filed on 3/10/2000, whk^ claimed the benefit of ttie filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

30 appltoation no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/200d. 
which daimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appltoation no. 60/154,047. attomey docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 

35 2/24/2000, which daiimed the benefit of the filing date of U.S. provistonal serial no. 
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60/121.907, attorney docket na 25791.16. filed on 2/26/1990; (9) U.S. utiilty patent 
application no. 00/588.946. attorney dodtet no. 25791.17.02. filed on June 7, 2000. 
which daimed the t>enelit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docKet no. 25791.17, filed on 6/7/1999; (10) U.S. 
5. utilty patent appBcatlon nO. 09/559,122. attorney dodcet no. 25791.23.02, filed on 
4/26/2000, which dalnied the t)enem of the filing date of U.S. provisional appficatipn 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatk>n no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisfonal application no; €0/143,039, attorney docket no. 
10 25791.26. fUed on 7/9/1999; (13) U.S. provistonal patent appHcatton serial no. 
60/162,671, attomdy docket no. 25791.27, filed on 11/1/1999; (14) U.S. proviskwial 
appHcatton no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent appBcation no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appHcatton no. 60/165,228. 
15 attorney docket no. 25791.39. filed pn 11/12/1999. the drsctosures of whteh are . 
incorporated herein hy refarence. • 

The expanston cone 1440 is coupled to the first support member 1420 and 
the third support nienit)er 1445. The expanston cone 1440 Is preferably adapted to 
radially expand the expandabto tubular member 1435 when the expansion cone 
20 1440 Is axially displaced relative to the expandable tubuiarmember 1435. 

In a prefened embodiment, the expanston cone 1440 is provtoed 
substantially as disctosed in one or more of the foltoiwing: (1) U.S. utiilty patent 
applcatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
25 appHcatton no. 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent appHcatton sferiai r^o. 09/510,913, attorney docket no. 25791.7.02, fltod 
on 2/23/2000, vyhich claimed the benefit of the filing date of U.S. provisional 
applteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utHity patent appHcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
30 daimed ttie benefit of ttie fUing date of U.S. provisional appHcation no. 60/1 19,61 1 . 
attorney docket no. 25791 .8; (4) U.S. utility patent appHcatton serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, whtoh daimed ttie benefit of 
the filing date of U.S. provisional appHcatton no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applteation no. 60/183.546. 
35 fited on 2/18/2000; (6) U.S. utiKty patent application no. 09/523.460. attorney docket 
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no. 25791.11.02, ffled on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1899; (7) U;S. utilily patent 
, application na 09/512.895, attorney docket na 25791.1Z02. filed on 2^4/2000, 
which claimed the benefit cf the filing datae of U.S. provisional apiillcation.no. 
5 60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. proviskNtal 
applicatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appiteatton no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121 .907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

10 application no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. proviskmal patent appUcatton 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of ttie filing date of U.S. provistonal application 

15. - no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistoruil appik»tion na 60/146,203, attorney dock^ no. 25791.%, filed on 
7/29/1999; (12) U.S. provistonal appHcalkm no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appltoation serial no. 
60/162,671. attorney docket no. 26791.27. filed on 11/1/1999; (14) U.S. provisional 

20 appfication no. 6i3/159,038, attorney docket no. :»791,36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whteh are 
Incorporated horein t>y rsference. 

25 The third support member 1445 is preferably coupled to the expanston cone 

1440 and ttie packer 1450. The third support member 1445 is preferably adiapted to 
convey pressurized fiuUic materials and/or electrical cunent and/or communication 
' signals from a surface tocation to the packer 1450. The tiilrd support member 1445 
may, for example, be oonventtonal commercially available slick wire, braided wire. 

30 coiled tubing, or drilling stock material. 

The packer 1450 is coupled to the tiitnJ support member 1445. The packer 
1450 is further preferably adapted to controllably coupled to the weilbore casing 
1400. The packer 1450 may be any number of conventional conunerdaHy available 
packer devtoes. In en altematiye ennbodlment. a bladder, slipped cage assembly or 

35 hydrauito slips may be substituted for ttie packer 1450. 

67 



As lllustiated in FJ6. 14a; the apparatus 1415 is preferably positioned within 
the wellt)ore casing 1400 with the bottom of Hie expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. ^ 
As illustFated In FlG. 14b, in a preferred embodiment, the paxket 1450 is 

5 then anchored to the weltt)ore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stiaticmary position. 

As illustrated in FIG. 14c in a preferred embodiment, the expandable tubular ^ 
memb«- 1435 Is then lowered towards the stationary e)q)ansion cone 1440. In a 
preferred embodiment, as Illustrated in FIG. 14d. the lower end of the expandable ^ 

10 tubular insmber 1435 Impacts the expansion cone 1440 and Is radially expanded 
Into contact with the welibore casing 1400. In a prefened embodiment, the lower 
end of the expandable tubular member 1435 Includes one or moris engagement 
devices for engaging the weUbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the welibore casing 1400. ^ 

15 in an altemirtive embodllment. a oompressli^ cement and^ 

injected into the annular space between the unexpended portion of the tubular 
member 1435 and the weObpre casing 1400. The compressible cement andtor 
eipoKy is then penrnitted to at least partially cure prior to the Initiation of the r^ 
expansion process, in this manner, ah Annular structural support and fluidic seal is 

20 provided around the tubular mdmber 1435. 

As Illustrated in FIG, 14e. In a preferred embodiment, the padcer 1450 Is 
decoupled from tiie welibore casing 1400. 

• As illustrated in FIG. 14f, in a preferied embodiment, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 into intimate contect 
with the walls of the weUbore casing 1400. In a preferred embodiment, prior to the 
initiation of the axial displacement of the expansion cone 1440. the coupling 1430 s 
decoupled from the expandable tubular memt)er 1430. 

30 As illustrated in FIG. 14g. in a preferred embodiment, after the expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacament of the expansion cone 1440, the opening 1410 in the welibore casing ^ 
1400 Is sealed off by the radi&dly expanded tubular member 1435. In this manner, 
repairs to the welibore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 |s used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to iSd, an alternative enrixxJIifnent of an apparatus 
for coupling an expandat>le tubular member to a preexisting structure will now be 
5 described. Referring to Fig. 15a, a wellbore casing 1500 is positioned within a 
subterranean formation 1505. The weiibore casing 1500 may be positioned in arty 
orientation from the vertical direction to the horizontal direction. The weiibore casing 
1500 further includes one or more openirigs 1510 that may have been the result of 
unintentional danrtage to the wellbore casing 1500, or due to a prior perforation or 

10 fracturing operation perfom()ed upon the surrounding subterranean formation 1505. 
As will be recognized by persons having ordinary skill In the art, the openings 1510 
can adversely affect the subsequent operaticm and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 

15 openings 1510 in the weiibore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to form, or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 1515 preferably includes a support member 1520» an 
mpandable tubular member 1525. an expansion cone 1530. a coupling 1535, a 
20 resilientanchor 1540^ and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support niember 1520 is further coupled to the expansion cone 1530* 
The support ntember 1 520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
25 Jocation to the resilient anchor 1540. The support member 1520 may, for example, 
be conventional commercially avaiiat)te slick wire. braMed wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is renriovably coupled to the 
expansion cone 1530. In a prefenred embodiment, the expandable tubular memt)er 
30 1525 includes or>e or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this nnnner, the expandable tobular 
member 1525 is optimally coupled to the wellbore casing 1500. in a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
weiibore casing 1500. In a preferred embodiment, the expandable tubular member 
35 1525 further indudes one or more sealing membiers 1545 on the outside surface of 
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the expandable tubular member 1525* in order to optimally seal the Interfeoe — i 
between the expandable tubular member 1 525 and the wellbore casing 1500. 

in a preferred embodiment, the expandable tubular member 1 525 Includes a ^ 
lomr section 1560, an intemriediate section 1555^ and an upper section 1560. In a 

5 prefened embodiment, the wall thidcniBsses of ttie lower and intermediate sectiorts, ^ 
1550 and 1555, are less ttian the wall thickness of the upper section 1560 in order 
to optimally feciHtate the radial expansion of the expandable tubular men^r 1525. ^ 
In a preferred embodiment, the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. In a 

10. preferred embodinrient, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tubular member 1525 In order to optimally anchor ttie 
expandable tubular member 1 525 to ttie wellbore casing 1 500. 

In a preferred embodiment, the expandable tubular nnember 1525 is further 
provided substantially as dtedosed in one or more of tiie foitowing: (1) U.S. utility 

IS patent application serial no. 09/454,139, attorney dodcet no. 25791.3.02, filed on 
12/3/1999, which ctelmed the benefit of the filing date of U.S. provisionai patent 
application no. 60/111,293. attorney dodcet ho. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appllcaflon serial no. 09/510,913, attorney docket no^ 
on 2/23/2000, which dalmed the benefit of ttie filing date of U,S. provisionai 

20 application no. 60/121,702. fited on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. which 
daimed ttie benefit of ttie filing date of U.S. provlstonal application no. 60/1 19,61 1 , ^ 
attomey docket no. 25791.8; (4) U.S. utility patent dppDcatton serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which daimed ttie benefit of ^ 

25 ttie filing date of U.S. proviskxial applteation no. 60/108,558. attomey docket no. 

25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546, ^ 

filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 

no. 25791.11.02, filed on 3/10/2000. which daimed ttie benefit of ttie filing date of 

U.S. provistonal application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent H 

30 application no. 09/512,895, attoniey docket no. 25791.12.02. filed on 2/24/2000. 
whidi daimed ttie benefit of the filing dates of U.S. provisional application no. 
60/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applu:ation no. 60/154.047. attomey dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 

35 2/24/2000, whjch claimed the benefit of the filing date of U.S. provisional serial no. --^ 
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60/121,907. attorney docket no. 25701.16. filed on 2/26/1999; (9) U.S. utiBly patent 
application no. 09/588.946. attorney docket no. 25791.17.02. fiied on June 7. 2000. 
wtiteh claimed the twnefit of the filing date of U.S. provisional patent appiicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559.122. attorney docket no. 25791.23.02/ filed on 
4/26/2000. which dakned ifie benefi of the filing date of U.S. provistonal appiicatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appiicatton no. 60/146.203, attorney docket no. 25791.25, fitod on 
7/29/1999; (12) U.S. provistonal appUcation no. 60/143,039. attorney docket no. 

10 25791.26. fitod on 7/9/1999; (13) U.S. provistonal patent appltoation serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent appltoatton no. 60/159.033. attorney docket no. 25791.37. 
fiied on 10/12/1999; and (16) U.S. provisional patent appiicatton no. 60/165.228. 

15 attorney docket no. 25791.39, fitod on 11/12/1999. the disctosures of which are 
incotporated herein tiy reference. . 

The expanston cone 1530 IS coupled to the support memt)er 1520 and the 
opt^iling 1535. The expemston cone 1530 Is preferably adapted to radtoliy expand 
the mpandabte tutMJtor meml)er 1525 when the expanston qone 1530 is axtolly 

20 displaced relative to the expandable tubular member 1525. The expanston cone 
1S30 may be any number of conventional axnmercially avalabie expansion cones. 

In a preferred embocfirtient, the expanston cone 1530 is provkfed 
subslantiaily as disctosed in one or more of the fbltawing: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02, fitod on 

25 12/3/1999, which ctolmed ttte benefit of Hie filing date of U.S. provistonal patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appltoation serial no. 09/^10,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh claimed ttte benefit of tiie filing date df U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appltoation 

30 serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of ttie filing date of U.S. provistonal application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. fitod on 14/15/1999. which dabned tiie benefit of 
ttte filing date of U.S. provtoional appltoation no. 6Q/1 08.558. attorney docket no. 

35 25791 .9. filed on 1 1/16.1998; (5) U.S. provistonal patent appiicatton no. 60/183.546. 

71 



filed on 2/18/2000: (6) U.S. irtRHy patent application.no. 09/S23.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, wt)ich claimed the Iwnefit of the filing date of 
U.S. provisional application no, 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 08/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
5 whteh claimed the t)enefit of the filing dates of U.S. provisional applicaik>n no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appiicatkm no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which daimed the t)enefit of the filing date of U.S. provisional serial no. 

10 60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946, attomey docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the t)enefit of the filing date d U.S. provistonai patent applteatkm 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applkatfcxi no. 09^9,122. attomey docket np. 25791.23.02, filed on 

15 4/26/2000, which cMmed the benefit of the filing date of U.8. provisional applteatkm 
X no. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203, attomey docket no. 25791.25. filed on 
7/29/1999: (12) U.S. proyistorial applicatton no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applteation serial no. 

20 60/162.671. attomey docket ho. 25791.27. filed oh 11/1/1999; (14) U.S. provistonal 
applteatton no. 60/159.039. attomey docket ho. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonat patent applteatton no. 60/159.033, attomey docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165,228, 
attomey docket no. 25791.39. fited on 11/12/1999. the disctosures of whteh are 

25 incorporated herein by reference. 

The coupling 1535 is preferably coupted to the support member 1520, the 
expansion cone 1530 and the resiitent anchor 1540. The coupltog 1535 is 
(NBferabiy adapted to convey pressurized fluklic matertels and/or electrical current 
and/or communication signals from a surface locatton to the resilient anchor 1535. 

30 The coupling 1535 may, for example, be conventtonal commerctelly available slick 
wire, braided wire, coiled tubing, or drilling stock material. In a preferred 
embodiment, the coupling 1535 is decoupled fiorn the resiitent anchor 1540 upon 
inifiating the axtel dispteoernent of the expaniston cone 1 530. 

The resilient anchor 154b is preferably boufried to the lower section 1550 of 

35 the expandabto tubuter member 1525 and the coupling 1535. The resilient anchor 
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1540 is furthiBr pr^srably adapted to ba oontroHably coupled to the wellborn casing 
1500. 

Referring to R6& 16a and 16b, in a preferred embodiment, the resHient 
anchor 1540 Includes one or more coiled resHlent members 1600 and coriesponding 
relsasable coupling devices 1605. In a prefened embodiment, the resilient anchor 
1540 is maintained in a compressed elastic posHion that is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in HG. 16b, in a 
preferred embodiment, when the coupling device 1605 is released, the coiled 
resilient member 1600 at least partialiy uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the coiled member 1600 is coupled to 
the tower section 1550 of the expandable tubular member 1525. In a pr^enred 
ennbodiment. the uncoiled member 1600 thereby cou|^ the lower section 1550 of 
the mpandable tubular ntember 1525 to the weUbore casing 1500. 

The coiled member 1600 may be fabricated from any nuntber of 
conventional oonwnerciaily ayailabte resilient materials. In a preferred embodiment, 
the coiled member 1600 is fabricated finom a resiltent material such as, for example, 
spring steel, in a prefened embodiment, the ooHed member 1600 Is febricaled from 
memory metals In order to optimally provide control of shapes and stresses. 

In a preferred embodimerit, the releasable coupling device 1605 maintains 
the ooitod member 1600 is a coiled position untn ihe device 1605 is released. The 
releasabte coupling device 1605 rrtay be any number of oonyeritional commerdaliy 
avaHable releasabte ooupRng devices such as, for exampte. an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired mfentation. In a. 
preferred embodiment, the resilient anchor 1540 te positioned to apply the maximum 
nonnal force to the walls of the welibore casing 1500 after reteasing the rsslitont 
anchor 1540. 

In an alternate emtxxfiment. as lltustrEtod in FIGS. 17a and 17b. the resilient 
anchor 1540 Includes a tubular menrber 1700. one or nxxe resilient anchoring 
members 1705, one or more corresponding rigid attachmente 1710, and one more 
conesponding releasable attechments 1715. in a prefened embodiment, the 
resilient anchoring members 1705 are mainteined In compressed elastic condition 
by the conesponding rigid and reteasabte atechmente. 1710 and 1715. In a 
prefened embodiment, when the oorr^ponding reteasabte attechment 1715 is 
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reloased. the corresponding resilient anchoring memt)er 1705 expands, releasing 

the stxMBd elasUe energy, away froin the tubuiar m 

As illustrated in FIG. 17a, one end of each resilieht anchoring menit>er 1705 

is rigidly attached to the outside mirface of the tul>utar memtier 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 

member 1705 is renxyvably attached to the outside surfece of the tubular member 

1700 by a conesporkling releasable attachment 1715. As illustrated in FIG. 17b, in 

a prefened embodiment, reteasing the reteasable attachment 1715 penmits the 

resiBent energy stored in the resilient anchoring member 1705 to be released 
10 thereby causing the resilieht anchoiring member 1705 to swing radially outward from 

the tubular member 1700. 

The tubular ihember 1700 may be fal>rlcated from any number of 

conventional materials. 

The resilient anchoring members 1705 may be faWcated from any number 
15 (rf resilient materials. In a preferred embodiment, the resilient anchoring irombers 

1705 are fabricated from memory metal In order to optimally provide control of 

shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 

conventional oommerciaify a^ilable materials. In a preferred embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally pro>Me high 

strength. 

The releasable attachments 1715 may be febricated from any number of 
oonventionaroonvnercialiy available devices such as, for example, explosive bdts. 
In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 resBlent anchor li540 includes a tubular member 1800, one or more anehoring 
devices 1805, one or more resilient memt>ers 1810, and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
memt>er5 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated In FIG. 18b, in a preferred embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1 81 0 are permitted to expand outwardly in the radial direction. 

The tubular number 1800 preferably includes one or more openirtgs 1820 
for containir\g the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
35 number of conventional . commercially available materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally prcivibe high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
pmetrete, pe surface of the welibore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as. for example, 
tungsten carbide, machine tool steel, or hard faced steel, in a, preferred 
embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a Filial 
force upon the oonesponding anchoring ctevices 1805. In a preferred embodiment, 
when the release devices 1815 release the ahchoring deuces 1805. the resilient 
membere 1810 are pre(eret>ly adapted to foite the anchoring devices at least 
partially through the corresponding openings 1820 into contact witti, to at least 
partlaliy penetrate, the weBbore casing 1500. 

The release devices 1815 are poeltior^ within and coupled to the openings 
1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring device^ 1805 within the tubular member 1800 
uiitii released by a control signal provided from a suifece, or other, location. The 
release devices 1815 may be any number of conventional cmnmercially avapable 
release devices. In a preferred embodiment, the release de^Hces 1815 are pressure 
acUyated in order to optimally provide ease pf operation. 

As illustrated in FIG. 15a. the apparatus 1515 is preferably positioned within 
the welibore casing 1500 with the expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. ISb. In a preferred embodiment, the resilient anchor 
1540 Is then anchored to the welibore casing 1500. In this manner, the lower 
sectton 1550 of the expandable tubular member 1525 is anchored to this welibore 
casing 1500. In a preferred embodiment, the resflient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surface location. 

in an altemative embodiment, a compressible cement and^ epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
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member 1525 and the. weHbore casing 1500. The compressible cement and/or 
epoxy is then permitted to at least parQsdly cure prior to the Initiation of the radial 
expansion process. In tMsmarvier, an annular structural support and fluidic seal ^ 
provided around the tubular member 1525. 

5 As illustrated in RG. 15c in a prefened embodiment, the exparoion con^ ^ 

1530 is then axially displaced by applying an axial force to the support member 
1520. In a preferred embodiment, the axial displacement of the expansion cone ^ 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the wails of the wellborecashg 1500/ - 

10 As illustrated in FIG. 15d, In a preferred embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1 510 in the wellbore casing 
1500 is sealed off by the radially e)qpanded tubular men^ 1525. in this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 apparatus 1515 is used to repair or fom wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 19a, 19b and 19c an alternative embodiment of an 
expandable tubular nriember 1900 fbr use in the apparatus 1515 will now be ^ 
described. In a preferred embodiment, the e3q)andabie tubular member 1900 

20 includes a tubular body 1905, one or more resilient panels 1910, one or more 
conresponding er^agement members 1915, and a reteasie member 1920. In a 
pr^rred embodiment, the resilient panels 1910 are adapted to expand in the radial ^ 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting stmcture such as, for 

25 exampte. a wellbore casing, ah open hote wellbore section, a pipeii^^ 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
30 is an expandable casing In order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient parieis 1910 are further releasdbly coupled to the release nrYen^r 1920. " 
The resilient panels 1910 are preferably adapted to house the expansion cone ^ 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being reteased by the release number 1920. In a preferred 
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embodiment the resilient panels 1910 are couiried to tte tubular member 1905 by 
weldir^ in order to o(4|maliy provide high strength. The resilient panels 1910 rmy 
be feibricaled from any number of conventional pommeidally avaBable resilient 
materials.. In a prefenned embodiryient, ttie resilient pands 1910 are febricated from 

S spring steel in order to optirnally store elastio radially directed energy. 

The engagement members 1915 are coupled to o^responding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partiaHy penetrate, the wellbore casing 1500, or other preexisting structure. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controltably release the resilient 
panels 1910 from their initial strained positions In order to pennit the resilient panels 
1910 to expand to their expanded positions 1925. In a prefen^d embodiment the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 

15 the release member 1920. The release member 1920 may be any number of 
conventional cdmniercialiy available release devioes. 

Referring to FIGS. 20a to 20d, an alternative embocfiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 20a, a wellbore casing 2000 is positioned 

20 wRhin a subterranean formation 2005. The wellbore casing 2000 may be positioned 
in any orientaUm from ttw vertical direction to ttie horizontal directton. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fraoturirig operation performed upon the surrounding subtenranean 

25 formation 2005. As will be recognized by persons having ordinary sidll in the art, the 
openings 2010 can adversely affect ttie subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a prefi^rred embodiment, an apparatus 2015 Is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, ttie apparatus 2015 is 

30 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020. an 
expandable tutnilar merhber 2025, an expansion cone 2030, a coupling 2035, a 
reslent anchor 2040, and one or more seals i204S. 
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The support member 2020 Is prefBrebly adapted to be coupled to a surfeoe 
location. Ttte support member 2020 te lurlher coupled to the expansion cone 2030. 
The support member 2020 Is preferably adapted to convey pressu^rized fluidic 
materials and/or electrical cunent and/or communication signals from a surface 
5. location to the anchor 2040. The ^ppmt member 2020 may. for example, be 
conventional commerdaDy available sBck wire, braided wire, coiled tubing, or drilling 
stock material: 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a preferred embodiment, the expandable tubular member 

10 2025 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to the wellbore casing 2000. In a preferred 
embodiment, the engagement devices include teeth for biting Into the surface o* ttie 
wellbore casing 2000. In a preferred embodiment, the expandable tubular member 

15 2025 further Includes one or more sealing members 2045 on the outside surfece of 
the expandable tubular member 2025 in order to optimally seal the biterface 
between the expamteble tubular member 2025 and the weObore casing 2000. 

In a praferred embodbnenl. the expandable tubular member 2025 kndudes a 
lower section 2050. an ihlennedlate section 2055. and an upper section 2060. In d 

20 prefiarred embodiment, the wall ttilcknesses of the lower and intennediata sections. 
2050 and 2055, are less than the wall thickness of the upper secUpn 20€i0 in order 
to optimally fadlltate the radial expansion of the expandable tubular member 2025. 
In a prefsned embodiment, the sealing members 2045 are provMed on the outskJe 
surface of the upper section 2060 of the expandable tubular member 2025. In a 

25 prefsned embodiment, the resilient anchor 2040 is coupled to the kywer sectkxi 
2050 of the expandable, tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the wetlbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 is further 
provMed substantially as disctosed in one or more of the following: (1) U.S. utility 

30 patent applicatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provistonai patent 
appiteatlon no. 60/1 11.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appiteatlon serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the ben^ of the filing date of U.S. proviskxial 

35 appiteatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcatton 
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swial no. 08/502.350. attorney docket no. 25701.8.02. tHed on 2/10/2000. which 
claimed the iMnefit of the filing datei of U.$. provisional appllcalion no. 60/119.611. . 
attorney dodcet no. 25791.8; (4) U.S. utility patent applicat|bn serial no. 09/440.338. 
attorney dodcet no. 25791.9.02. filed on 11/15/1999. which claimed the t>enefit of 

5 the filing date of U.S. provisional application na 60/108.558. attorney dodtet no; 
25791.9. filed on 11/16.1998; (S) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utiDly patent application no. 09/523.460, attorney docicet 
no. 25791.11.02. filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

10 application no. 09/512,895. attorney dodtet ; no. 25791,12.02. filed on 2/24/2000. 
whidi daimed the beneXH of the filing dates of U.S. provisional application no. 
60/121.841. attorney docicet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on, 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 

15 - 2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applkatkm no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
whteh daimed the benefit of the fiBng date of U.S. provisional patent appUcatkMi 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

20 utility patent applk»tlon no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. proviskmal appllcatton 
no. 60/131.106. attorn^ docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskxtal application no, 60/146.i203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S; proviskwiai appHcatkm no. 60/143.039. attorney docket no. 

25 2579^.26. filed on 7/9/1999; (13) U.S. proviskmai patent appltoatton serial no. 
60/162;671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatlpn no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent api^icatton no. 60/159,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provi8k)nal patent application no. 60/165,228, 

30 attomey docket no. 25791.39, filed on 11/12/1999, ttie disdosures of which are 
incorporated herein by reference. 

The expansnn cone 2030 is preferably coupled to the support member 2020 
and the coupling 2035. The expanskin cone 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the expanskm cone 2030 is 

35 axially displaced relativa.to ttie expandable tubular member 2025. 
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in a prefwfad embodiment, the expansion cone 2030 is provided 
sut)stantially as disclosed in one or more of the following: (1) U.S. utilify patent 
applcation serid no. 09^454,139, attorney dodtet no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.& provisional patent 
5 applcatioh no. 60/111,293. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utnily patent application serial no. 09^10.913. attorney dodcet no. 25791.7.02. filed 
on 2/23/2000. which dabned the. benefit of the filing date of U.S. provisional 
application no. 80/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no, 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
10 claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1. 
attorney dodiet no. 25791 .8; (4) U.S. ulHity patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. pnwistonal application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlwonal patent appHcatlon no. 60/183,546, 
15 filed orr 2/18/2000; (6) U.S. utility patent applteation.no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. whteh daimed the benefit of the filing date Of 
U.S. proviskmai application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. ulSity patent 
applkatkm no. 09/512.^95. attorney dodtet no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provlskinal application no. 
20 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. proviskinal 
applkstkm no. 60/154,047. attorney docket ho. 25791.29. filed on 9/16/1999; (8) 
U.S. utilHy appHcatkm no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh daimed the benefit of the filing date of U.S. provldonal serial no. 
60/121.907, attorney dodcet no. 25791.16. filed on 2/26/1099; (9) U.S. utility patent 
25 application no. 09/588,946, attorney docket no. 25791 .17.02. filed on June 7, 2000,. 
whkdi claimed the benefit of the filing date of U.S. provisional patent applicatkm 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appKcatkm no. 09/559,1^. attomey docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provlsi6nal applicatkm 
30 no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisfonal application no. 60/146,203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal. applicatton no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisfonal patent application serifiJ no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
35 appllcatkNi no. 60/159,039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 

80 



U.S. provisional patent application no. 6CV159,033. attorney dod(et no. 25791.37. 
filed on 10/12^1999; and (16) U;S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/1^1999. the disclosures of which are 
incorporated herein by refsrenoe. 

The coupling 2035 is preferably coupled to the support member 2020, the 
expansion cone 2030. and the anchor 2040. The couplirig 2035 is prefereUy 
adapted to convey pressurized fiuidic materials and/or electrical cunerrt and/or 
communication signals from a surtece location to the anchor 2035. The ooufrilng 
2035 may. for exampte, be conventional commerciaily available slick wire, braided 
wire, coiled tubing, or drlBIng stock material. In a preferred embo(«ment, the 
coupling 2035 is decoupled from the anchor 2040 upon Initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower section 2»50 of the 
expandable tubular mertiber 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controiiably coupled to the wellbore casing 2000. 

Referring to FIGS. 21a and 21b, in a preferred embodiment, the anchor 2040 
includes a housing 2100. one or more spkes 2105. and one or more corresponding 
actuatore 2110. in a preferred embodimer^ the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an altamative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another attemative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluMic material onto the spikes 2105. 

The housing 2100 is ooupted to the tower sectton 2050 of the expand^le 
tubular member 2025. the spikes 2105. and the actuatore 21 10. The housing 2100 
is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 Is adapted to convey electricai, communicatkNt. and/or hydraulic 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the corresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly In a radial direction to'engage. and at least partially penetrate, the 
welbore casing 2000, or other preexisting stmcture such as, for exampte, the 
welbwe. Each of the spikes 2105 further preferably include a concave upwardly 
feeing surfece 2115. In a preferred embodiment, the placement of a quantity of 
flukllc material such as, for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting stmcture such as, for 
example, the wellbore. Altemativeiy, the upward displacerrient of the apparatus 
2015 causes the spilces 2105 to pivot outwardly away from the housing 2100 to 
5 engage the wellbore casing ^XX), or other preexisting structure, such as, for 
exanY)le, the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
conesponding spilces 2105. The acjtuators 21 10 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spQces 

10 2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional commercially available actuators such as. for example, a 
spring, an electric or hydraulic motor, a hydraulic [^ton/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provkle 
ease of opmtion. In ah alternative embodiment the actuators 2110 are omitted 

15. and tlie spikes are pivotaliy coupled to the housing 21 00. . 

Referring to FIGS. 22a, 22b, and 22c, In an alternative embodiment, the 
anchor 2040 includes the housirig 2100, one or more petal baskets 2205, and one 
or more corresponding actuatore 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuatore 2110. In an 

20 altemative embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another attenrtatlve embodimmt. the 
petal baskets 2205 are outwardly extended by placing a quantity of flukilc material 
onto the petal baskets 2205. 

The! housing 2100 is coupled to the tower sectton 2050 of the expandable 

25 tubutar member 2025, the petal baskets 2205, and the actuatore 21 10. 

The petal tasketa 2205 are preferably movably coupled to the housing 2100 
and the corresponding actuatore 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial directton to engage, and at least 

30 partially penetrate, the wellbore casing 2000, or other preexisting structure. As 
iltustrated in FIG. 22c, each of the petal bask^ 2205 further preferably indude a 
concave upwardly facing surface 2215. In a prefemed embodiment, the ptacement 
of a quantity of fluidic material such as, for example, a barite plug or a flex plug, onto 
the surtaces 2215 causes the petal basketa 2205 to pivot outwardly away from the 

35 housing 2100 to engage the wellt>ore casing 2000, or other preexisting structure. 
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Alternatively, the weight of the fluidic materials plaoed onto the petal t>askets 2205 is 
suffideht to anchor the expandable tutnjlar member 2025. AHematlvely. the upward 
dispiaoement of the apparatus 2015 causes the petal bfaskets 2205 to pivot 
outwarcBy away from the housing 2100 to engage the weilbore casirig 2000, or other 
5 preexisting structure. 

The actuators 2110 are prefvably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adaptsd to 
apply a force to the corresponding pistal baskets 2205 sufRdent to (rivot the 
conresponding petal baskets 2205 outwardly and away from the housing 2100. In 

10 an £dtemative embodiment the actuators 2110 are omitted and the petal baskets 
are pivotaliy coupled to the housing 2100. 

In an altematiye embodinrtent. the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FIG. 20a, the apparatus 2015 is preferably positioned witNn 

15 the weilbore casing 2(MX) with the expandable tubular member 2025 positioned in 
opposing reiatk)n to the opening 2010. 

As iBustrated in FIG, 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the weilbore casing 2000. In this manner, the lower section 2050 
of the expandable tubular member 20^ anchored to the weilbore casir^ 2000 or 

20 the weilbore casing. In a prefen^d embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transimittBd from a surfece kx»tk)n to the 
actuators 21 10 of the anchor 2040. In an aHemative embodiment, the anchor 2040 
is anchored to the weilbore casing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment, the anctor 2040 is anchored to the weilbore casing 

25 2000 by placing a quantity of a fiudic material such, for example, a barite plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
altemative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluklic material such, for example, a barite plug 
or a flex plug, onto at least the lower and/or the intermediate sections, 2050 and 

30 2055, of the expandable tubular member 2025. 

In an alterriative embodiment, a oorhpreissible cement and/or epoxy is then 
Injected into the annular space between the unexpanded portion of the tubular 
member 2025 and the weilbore casing 2000. The compressible cement and/or 
epoxy is then pemrritted to at least partially cure prior to the initiation of the radial 
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expansion prwess. In this manndr, an annular structural support and fluidic seal is 
provkted around the tubular n)entf)er 2025. 

As illustrated in FIG. 20c. in a preferred embodiment the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
5 2020. In a preferred ennbodlment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 jnto intinr^te omtect 
with the walls of the weilbpre casing 2000. 

As illustrated in FIG. 20d« in a preferred embodiment after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
10. displacement of the expansion cone 2030, the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manror, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form wellbore casirigs, pipelines, and structural 
^ supports. 

IS Referring to FIGS. 23a to 23e, an alternative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
wlU now be described. Referring to Fig. 23a. a wellbore casing 2300 and an open 
hole wellbore secUon 2305 are positioned withbi a subtenranean forrnation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
20 ' positioned in any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment an apparatus 2320 is utilized to fonm a new 
section of wellbore casing vwthih the open hole wellbore section 2305. More 
gensrally, the apparatus 2Z20 Is preferably utlDzed to form or repair wellbore 
casings, pipellries, or stmctural supports. 
25 The apparatus 2320 preferably includes a support member 2325, an 

expandable tubular member 2330, an expansion cone 2335, one or more upper 
sealing members 2340, and one or more sealing nriembers 2345. 

The support member 2325 is preferably adapted to be coupied to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
30 The support mender 2325 may, for example, be conventional commercially 
^ available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular rn^nber 2330 is renrK>vably coupled to the 
expansk>n cone 2335. In a preferred embodiment the expandable tubular member 
2025 further includes one or more upper and lower sealing members, 2340 and 
35 2345, on the outskte surface of the expandable tubular memt>er 2330 In order to 
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optimal^ seal the interfdoe between the expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350. an inlennedlate section 2^. and an upper section 
2360. In a preferred mibodiment. the waH tMdmesses of the lower and 
intemiediate sections. 2350 and 2355; ai» less than the wail tMckne^ of the upper 
secSoh 2360 In order to optimally fadHtate ttie radial expansion of the expandable 
tubular member 2330. In a preferred ernbodiment. the lower section 2350 of tfw 
expandable tubular member 2330 inchJdes one or more slots 2365 adapted to 
pemitt a fluidic sealing material to penetrate the lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provided substantially as dtech^ In one or more of the folbwing: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1909, which claimed the benefit of the filing date of U.S. provisional patent 
appHcation no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utiity patent appl|catk>n serial no. 09/510,913. attorney docket hO. 25791.7.02, filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999: (3) U.S. utility patent applteatldn 
serial no. 08/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
dabned the benefit of the filing date of U.S. provishmal appHcatton no. 60/119,611, 
attorney docket hp. 25791.8; (4) U.S. utility patent application serial no. 09/44a338, 
attom^^ docket no. 257919.02. filed on 11/Wl999. which claimed the benefit of 
the filing data of U.S. provistohal appHcatkm no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16,1998; (5) U.S. provisional patent applteatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appllcalkm no. 00/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the ben^ of the fiing date of 
U.S. provlstonai applicattoh no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,896, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which dainted the benefit of the filing dates of U.S. provisional application no. 
60/121,641. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. proviskmal 
applkatkm no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed.on 2/26/1999; (9) U.S. utility patent 
appBcatton no. 09/588.946. attorney docket no. 2579t.17.02, filed on June 7, 20(N). 
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which dcdrnwl the beneftt of the filing date of U.S^ n 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6^/1999: (10) U.S. 
utBRy pafent appBcaOon na 09^,122. attoniey docket no. 25791.23.02. filed on 
4/26/2000. wMeh dairned the benefit of the filing date of U.S. piovistonal applteatkm 
5 no.. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provi8k)nal applfcatkm no. 60/146.203. attoniey docket ho. 25791.25, filed on 
7^/1999; (12) U.S. piDvtekmal api^lcatkm no. 60/143.039, attorney docket no. ^ 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appHcation serial tto. 
60/162,671, attorney docket no. 25791 .27, filed on 11/1/1999; (14) U;S. provisional ^ 

10 applk»tk)n no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 60/150,033, attorney docket no. 25791.37; 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein t)y reference. 

15 The expanston cone 2335 is preferably coupled to the support member 

2325. The expanskm cone 2335 Is further preferably renwvably coupled to the 1 
e)qNmdabie tubular member 2330. The ^qsanskm cone 2335 la preferably adapted 
to radial^ expand the expandable tubular member 2330 when the expanston'cone 
2335 is axially displaced relative to the expandable tubular merr^ 2330. 

20 In a prefenred embodiment, the expanskxi odne 2335 is provMed 

substantially as disctosed in one or nwre of the folktwing: (1) U.S. utilfy patent 
applcatkm serial no. 09/454.139. ,attomey docket no. 25791.3.02, filed on 
12/3/1999, whkii claimed the benefit of the filing date of U.S. proviskxrai patent 
appikatkm no. 60/1 1 1 .293. sMorney docket no. 25791 .3. filed on 12/7/1998; (2 

25 utiilly patent appDcation serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which dafmed the benefit of the filing date of U.S. proviskmal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorriey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed ttie benefit of the filing date oS U.S. provistonal application no. 60/1 19.61 1. 

30 attorney docket no. 25791 .8; (4) U.S. utility patent applteation serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provlstonal applteation no. 60/10&,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no: 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 00/523,460, attorney docket 

35 no. 25791.11.02, filed on 3/10/2000, whteh claimed the benefit of the filing date of 
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U.S. provistonal application no. 60/124,042. filed on 3/11/1989; (7) U.S. utHify patent 
application no. 09/512.895. attorney dodcet no. 25^1.12.02, filed on 2/24/2000. 
vyhicti claimed the t)enefit of ttw filing dates of U.S. provisional appHcatian no. 
60/121.841, attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29, fijed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2(24/2000, which claimed the benelPA of flie filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applteatkm no. 09/588.946, attorney docket no. 25791.17.02. filed on JunS 7, 2000, 
which claimed the benefit of the filing date of U.S. provisicmal patent appllcatton 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utfflty patent applteatkm no. 09/569.122, attorney docket no. 25791.23.02. filed oh 
4/26/2000. which dalmed the t)enefit of ttw filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23. f(led on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appllcatton no. 60/143.039. attorney docket no.. 
25791J26. filed on 7/9/1999; (13) U.S. provistonai patent appllcatton serial no. 
60/162,671, attorney docket no. 25791.27. fitod on 1 1/1/1999; (14) U.S. provistonai 
appHcatton no. 60/159.039. attorney docket no. 25791.36. fitod on 10/12,1999; (15) 
U.S. provlstoned piatent appltoaUon no. 60/159.033. aflomey dodcet no. 25791.37. 
ffled an 10/12/1999; and (16) U.S. provistonai patent api^tton no. 60/1165,228. 
attorney docket no. 25791.39. fitod on 11/12/1999. the disctosures of whtoh am 
incorporated herein tiy rsfiBrenc;e. 

The upper sealing memlwr 2340 is oouptod to the outside surface of the 
upper sectton 2360 of ttie expandable tubutor menribiar 2330. The upper seaBng 
member 2340 is prefer^ly adapted io fluidtoly seal ttie interface between ttie 
radially expanded upper section 2360 of the expandable tubular member 2330 and 
the welibore casing 2300. The upper sealing member 2340 may be any number of 
conventional commerdally available sealing members. In a prefened embodiment. 

♦ 

the upper sealing member 2340 is a viton rubber in order to optimally provide load 
carrying and pressure sealing capacity. 

The lower sealing member 2345 Is preferably coupled to the outside surface 
of the upper section 2360 of the expandable tubular member 2330. The lower 
sealing member 2340 Is preferably adapted to fluldidy seal the interfaoe between 
the radially expanded upper section 2360 of the expandable tubular member 2330 
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and the opdn hole welHibre section 230S. The tower sealing member 2345 may be 
any number of oonventtonal commercially available sealing members. In a preferred 
embodtoient. the lower sealing member 2345 is viton ni^ 
provide load carrying and sealing capacity. 
5 As iUustrated in FIG. 23a. the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the <^ hole weUbore section 2305 with the 
e)^ndable tubidar member 2330 positioned in overtyping relation to the wellbore 
casing 2300. 

As Illustrated in FIG. 23b. in a prefared embodiment, a quantity of a 
10 hardenable flukJic sealing material 2365 Is then injected into tl^ open hole wellbore 
section 2305 proxbnate to the lower section 2350 of the expandable tid>ular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing rrarterials sudi as. for example, cement and/or epoxy resin.. In a 
prefeHBd embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided In the lower section 2350 of Una expandable tubular 
member 2330. 

As illustrated In FIG. 23c. the Hardenable fluidic sealing material 2365 is 
preferably then pemiltled to at least partially ewe. In this manner, the lower section 
2350 off the expandable tubular member 2330 is anchored to the open hole wellbore 
20 section 2305. 

in an altamative embodiment, a compressible cement and/or epoxy Is then 
ir^ected into the annular space between the unexpended portion of the tubular 
member 2330 and the vifelibore casing 2300. The compressible cement and^ 
epoxy is then penritted to at least partially curs prior to the Inltiatton of the radial 
25 expansion process, hn this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2330. 

As JBustrated in FIG. 23d. in a preferred embodiment, the expansion cone 
i2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the axial displacement of the expansion cone 
30 2335 radially expands the expandable tubular member 2330 into intimate contact 
with th^ walls of the wellbore casing 2300. 

As Illustrated in FIG. 23e, In a prefened embodiment, after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335. a new section of weiibdlPe casing is 
35 formed that prefBrat)ly includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to rsfiair or form wetlbore casings, pipelines, and structural supporte. 

Referring to FIGS. 24a to 24c an aHemative embodiment of an apparatus 
and method for coupling an expandable tidHilar member to a preexisting stnidure 
will now be described. Refening to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subterranean formation 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to epproximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to iom a new 
section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
expandable tubular member 2430, an expansion cone 2435, a coupling 2440, a 
packer 2445, a mass 2450, one or more upper sealing membere 2455, and one or 
more sealing membere 2460. 

The support member 2425 is preferably adapted to be coupled to a surfece 
location. The support member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 Is preferably adapted to convey electrical^ 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 2425 may, for exarni^, be oonventtonal commercially avallabte 
slick wire, braMed wire, colled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
Is further preferably coupled to the mass 2450. In a prefenred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing membere, 2455 and 2460, on the outside surface of the expandable tubular 
member 2430 in order to optlnfuilly seal the interfoce between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
sectk>n2405. 

In a preferred embodiment, the expandable tubular member 2430 further 
includes a tower section 2465. an intennediate section 2470, and an upper section 
2430. In a preferred embodiment, the wall tNcknesses of the tower and 
intermediate sections, 2465 and 2470, are less than the wall ttiickness of the upper 



section 2475 in cutler to optimally facilitate the radial expansion of the expandable 
tubular n)enri>er 2430. In a preTerred embodiment, the tamt section 2465 of the 
expandable tubular memt>er 2430 is coupled to the mass 2450. 

In a prefenned embodiment the expandable tubular member 2430 is further 
5 provided substantially as disclosed in one or rnore of the follow 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axially displaced relative to the expandable tubular 
member 2430. 

In a preferred embodiment, the expansion cone 2435 Is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docKet no. 25791.3.02, filed on 

15 12/3/1990, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^10,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed ttie benefit isf flie filing date of U.S. provisional 
appHcation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appiicaflon 

20 serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
the filing date of U.S. pro^onal application ho. 60/108,558, atlomey docket no. 

25 25791.9, filed on 11/16.1998; (5) U.S. provisk)nal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appltoation no. 09/523.460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
appficatioh no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 

30 which claimed ttie benefit of tlie filing dates of U.S. provistonal application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey doclcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

35 60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09^8.946. attorney docket no. 26791.17.02, filed on June 7. 2000. 
wtilch claimed the tienefit of tlie filing data of U.S. provisional patent application 
serial no. 60^137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uHli^ patent appHcatkm no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. wtiteh daimed the t)eneflt of the filing date of U.S. pioviskNial applicalkm 
no. 60/131.106. atkxney docket no. 25791.23. fited on 4/28/1999; (11) U.S. 
provistorwl applteation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/0/1999; (13) U.S. provlstonal patent application serial, no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no! 25791.39. filed on 11/12/1999. the disclosures of v^hich are 
kworporated herein by reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the mpansion cone 2435. The coupling 2440 is preferably adapted to convey 
eiedrlcal. oommunicatton. and/or hydraidk: signals to and/or from the packer 2445. 
The coupyng 2440 may be any number of conventkmal support members such as, 
for exampte. commercially avaHabte sKck wire; brakted wire, coited tubing, or drilling 
stock matertel. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the lower sedtoh 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provMe suffident frtottonal fbroe to 
support the tower sedton 2465 of the expaiidabto welR)oi« casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a prefened embodiment, the packer 2445 is an RTTS packer 
available from Halliburton Energy Servtoes in onler to optimally provMe multiple sete 
and releases. In an alternative embodiment, hydrauito slips may be substituted for, 
or used to supplement, the packer 2445. 

The mass 2450 te preferably coupled to the lower section 2465 of the 
expandabte tubular member 2430. The mass 2450 is preferably selected to provide 
a tensile toad on the lower sectton 2465 of the expandabte tubular member 2430 
that ranges from about 50 to 100 % of the yieM point of the upper section 2475 of 
the expandabte tubuter member 2430. In this manner, when the packer 2445 is 
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released, the axial force provided by the mass 2450 optifnally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion oohe 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing nmmber 2455 is preferably adapted to fluidiciy seal the interface between 
the radially expanded upiper section 2475 of the expandable tubular member 2430 
and the weiHx>rB casing 2400. The upper sealing member 2455 may be any 
number of conventional commerdaHy available sealing members. In a prsfened 
ernbodiment the upper sealing member 2455 is viton rubber in order to optimally 

10 provide load canyirtg and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluidiciy seal the interface between 
the mdially expanded upper section 2475 of the expandable tubular member 2430 

15 and the open hole wellbore section 2405. The lower sealing rnember 2460 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2460 is viton rubber In order to optimally 
provide lead bearing anjd seaHng capacity. 

As illustrated in FIG. 24d, the apparatus 2420 is preferably positioned withtn 

20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular merTtf)er 2430 positioned in overlapping relation to the v^llbore 
casing 2400. In a preferred embodiment, the weight of the rhass 2450 is supported 
by the support member 2425, the expansiori done 2435, the coupling 2440, the 
packer 2445, and the lower section 2465 of the expandable tubular mernber 2430. 

25 In thb manner, the intermediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b, in a preferred embodtrmnt, the packer 2445 is 
then released from connection with the tower sectton 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425, expansion cone 2435, and the lower and intenrodiate 
sections. 2465 and 2470, of the expandable tubular mernber 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expansion cone 
' 2435. In a preferred enribodirnent, during the extruston prorass, the p^^ 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wiallbore casing 2400. 

In an alternative embodiment a compressible cement md/or epoxy is 
injected into the annutaB' space^ between the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extruslori 
process. The compresfsible cement and/or epoxy is then pn^ferably pemrtftted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidjc iseal is provided areund the tubular 
member 2430. 

As illustrated in FIG. 24c in a preferred embodiment; after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435. 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or fbnm wellbore 
casings, pipelines, and structural supports. 

In an attemative embodiment, the mass 2450 is positioned on top of the 
upper sectipn 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick walled tutkilar member that is concentric with 
rsspect to the support member 2425, and also rests on top of the upper section 
2475 of the tubuler member 2430. In this manner, when the expansion cone 2435 
exits the tubular mentt)er.243p, the expansion cone will cany the mass 2450 out of 
the vyeDbore 2405. 

Refening to FIGS. 25a to 25c* an altemative embodiment of an apparatus 
and method for coupling an expandable tubidar member to a preexisting structure 
will now be described. Referring to Fig. 25a, a wedbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean formation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned In any orientation from the vertical direction to appreximately. the 
horizontal direction. 

In a preferred embodiment, an apparatus 2520 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to fonm or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support member 2525, an 
expandatrie tubular member 2530, an expansion cone 2535, a chamber 2440, an 
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end plate 2545. one or more upper sealing nrientf}er8 2555, and one or more sealing 
members 2560. 

The support member 2525 Is preferably adapted to be coupled to a surface ' 
location. The support member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support men*er 2525 may. for example, be 
conventional oommerdally.available slick wire, braided wins, coiled tubing, or drilling 
stock materidl. 

The expandable tubular member 2530 is removably coupled to the 

10 expansion cone 2535. In a preferred embodiment, the expandable tubular merTd>er 
2530 further includes one or rnore upper and lower sealing members. 2555 and 
2560. on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the interface between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole weBbore section 2505. 

ISt ' In a preferred embodlnient the expandable tubular rnember 2530 fu^ 

includes a lower section 2565, an intermediate section 2570, and an upper section n 
^ 2530. In a preferred embodiment, the wall thicknesses of the k>wer and 
Intermediate sections. 2565 and 2570, are less than the wall thickness til the upper 
section 2575 in order to optbrailiy fadlltate the radial expanskin of the expandcA>le 

20 tubular member 2530. 

In a preferred embodknent^ the lower sectkm 2565 of the expandable tubular 
rnember 2530 further indudes the charnber 2540 and the end plate 2545. ^ 

In a prsferred embodinrient, the expandable tubular niemto 
pfovMed substantielty as disclosed in one or more of the following: (1) U.S. utility 

25 patent application serial no. og/454,139, attorney docket no. 25791.3.02, idled on 
12/3/1099, which claimed the benefit of the filing date of U.S. provisional patent 
appltoation no. 60/1 1 i ,293, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utiltty patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, M)ich claimed the benefit of the filing date of U.S. provistonal 

30 appltoatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent an;>licatton serial ho. 08/440,338, 
attomey docket no. 25701.9.02. filed on 11/15/1999. wMch daimed the benefit of 

35 the filing date of U.S. provistonal application no. 60/108^558. attomey docket no. 
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25791.9, filed on 11/16.1998; (5) U.S. provlsibnal patent applicalion no. 60/183.546. 
filed on 2^8/2000: (6) U.S. utility patent application no. 09^.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. wttich claimed ttie t)enefit of ttw filing date of 
U.S. previsionai application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the twnefit of the filing dates of U.S. provisional applicatlpn no. 
60/121,841, attorney dodtet no. 25791.12, filed on 2/26/1999 and U.S. pravisionai 
application no, 60/154,047, attorney doci<et no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed the twnefit of the filing date of U.S. provistonai serial no. 
60/121,007, attorney dodcet no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
which dalnned tt» tienefit of the filing date of U.S. provlskinal patent appiicatkm 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utHIfy patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2006, which daimed the benefit of the filing date of U.S. provistonai applteatkm 
no. 60/131.106. attorn^ docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appikafion no. 60/146.203. attorney docket no. 2579125. filed on 
7/29/1999; (12) U.S. piovf8k)nal applteatlon no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provtokmal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appRcation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applicattoh no. 60/159.033, attorney docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent appHcatkm no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disdosures of whk:h are 
incorporated herein by refierence. 

The expiansion cone 2535 is preferably coupled to ttie support member 
2525. The expansion cone 2535 is furttier preferably removably coupled to ttie 
expandabte tubular member 2530. The expansion cone 2535 Is preferably adapted 
to radially expand tt» expandabte tubular nromber 2530 when the expansion cone 
2535 is axially^ displaced retative to ttie expandable tubular member 2530. The 
. expanston cone 2535 is further preferably adapted to convey fluMic matertels to 
and/or from ttie chamber 2540. 

In a preferred embodiment, ttie expanston cone 2535 is provMed 
substantially as disdosed in one or more of ttie :fbltowing: . (1) U.S. utiltty patent 
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applcation serial no. 09/454.130. attorn^ docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the fiHng date of U.S. provisional patent 
application no. 60/ni.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
u&lity patent applicatkm send no. 09^10.913. attorney docket no. 25791.7.02. filed 

5 on 2/23/2000. vvhtoh claimed the benefit of the filing date of U.S. provisk)nd 
appRcatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent, application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefH of the fiUng date of U.S. provistonal appltoatton no. 60/119.611. 
attonney docket na 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 

10 attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
fitod on 2/18/2000; (6) U.S. utility patent appltoatkm no. 09/523.460, attorney docket 
no. 25791. If. 02. filed on 3/10/2000, which claimed the benefit df the filing date of 

1 5 U.S. provisk>nai application no. 60/124.042. filed on 3/1 1/1 999; (7) U.S. utility patent 
applicatkNi no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whkif dalrned the benefit of the filing dates of U.S. piovistonal applicatkm no. 
60/121.841, attorney docket na. 25791.12, filed on 2/26/1999 and U.S. provlskinal 
appHcatfcm no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

20 U.S. utility appllcatfon no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. vyMch clalr|hed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appRcafion no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which dairned the benefit of the filing date of U.S. provisional patent applfc»tion 

25 serial no. 60/137.998. attorney docket na 25791.17. filed oh 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket ho. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25791.25, filed on 

30 7/29/1999; (12) U-S. provistonai application no. 60/143,039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039, attomey docket no. 25791.36, IHed on 10/12.1999; (15) 
U.S. provisional patent applteation no. 60/159,033, attomey dock^ no. 25791.37, 

35 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
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attorney docket no. 25791.39. filed bh 11/12/1999. the disclosures of which are 
hoorporeted herein by reference. 

The chanf)l)er 2540 is defined liy the interior portion of the k>wer section 2565 
of the expandable tubular nf)emt>er 2530 tieiow the ex|9ansion cone 2535 ^ 
the end plate 2545. The chamber 2540 is prefiBrably adapted to contain a quantity 
of a fluidic materials having a higher density than the fluldic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfece 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2576 of the expandable tubular nwmber 2530 
and the wellbore casing 2500. The upper seaKng member 2555 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is vltoh rubber in order to bptimally 
provide load canying and pressiro seirthg capacity. 

The lower sealing member 2560 is preferably coupled to the outside surfeK» 
of the upper section 2575 of the expandable tubular member 2530. The lower 
seeing member 2560 Is preferably adapted to flutdldy seal the Interface between 
the radially expanded upper section 2575 of the expandabte tubidar member 2530 
and the open bote wellbore section 2505. The lower sealing member 2560 may be 
any nunriber or conventional comnMfdallyavaltoble sealing membere: Inaprefened 
embodiment, the lower sealing member 2560 Is viton ruUwr In order to.optimaHy 
provide load canying and pressure sealing capadfy. 

As Illustrated in FIG. 25a. the apparatus 2520 is preferably posiUoned within 
the w^lbore casing 2500 and the open hole wellbore section 2505 with the 
expamJabie tubular member 2530 positioned in overlapping relation to the wellbore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 Is irijected into the Chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the regkm 2585. due to the differences in fluid densities of these regions, 
causes the expandabte tubuter member 2530 to be radially expanded by. and 
exbuded off of. the expansion cone 2535. In a prefened embodiment, during the 
extrusion process, the position of the support member 2525 is adjusted to ensure an 
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ovsrtapping relation between the expendable tubular member 2S30 and the wallbore 

casing 2500. In a preferred embodiment the quantity of the fluidic, material 2580 

initially injeded into the chamber:^ is 8U ' n 

chamber 2540 increases during the extmsion process. In this manner, high 

5 pressure puiT^[)ing equipment is typically not required, or the need for it is at least ^ 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support member 2525. 

In an altemative embodlmerit, a compressible cement and/or epoxy is 
Injected into the annular space between the unexpended portion of tl>e tubular ^ 

10 member 2530 and the wisllbore dasing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 1 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. . 

15 As illustrated in FIG. 25c, In a preferred embodiment, after the expandable . 

tubular member 2530 has been completely extruded off of the exptoslon cone 2535, ^ 
a new section of wellbore casing is fbnnecl that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fhiidic sealing 
material. More generally, the apparatus 2520 is used to repair or fbmn wellbore 

20 casings, pipeliiies, and structural supports. 

Referring to H6& 26a to 26c, an altemattve embodiment of an apparatus 
and method for coupling an expahdalile tubular inember to a preexisting stmcture 
will now be described. Referring to Fig. 26a. a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean fbnnallon 2610. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to iqpproxinriately the 
horizontal direction. 

In a preferred enribodlment, an apparatus 2620 is utilized to form a rww 
section of wellbore casing within the open hole wellbore section 2605. More 

30 ^nerally. the apparatus 2620 is preferably utilized to fomn or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2620 preferably includes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2635, a slip joint 2640, an 
end plate 2545, a chamber 2650. one or more slip members 2655, one or more 
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sealing members 2670, one or more upper sealirig members 2675, and one or mwe 
tower saaNng members 2680. 

The support member 2625 is preferably adapted to be coupled to a surfece 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferablyadapted to convey fluMic materials to and/br 
from the chamber 2640. Tte support, member 2625 may, for example, be 
conventional conunerciaHy avaiyMe sOck wire, braided wire, coiled tobing, or drilibig 
stodt material. 

The expandable tubular member 2630 is removably coupled to the 
expansion cone 2635. In a preferred embodiment, the expandable tobular men^r 
2630 further includes one or more upper and lower sealing menriberis, 2675 and 
2680. on the outside surface of the expandable tubular member 2630 In order to 
optimally seal the interface between the expandable tobular member 2630 and the 
weUbore casing 2600 and the open hole wellbore ^on 2605. 

irt a prefenred erhbodlment, the expandable titular member 2630 further 
inchides a lower sectton 2685. an intemnediate section 2690, and an upper section 
2685. In a prefemed embodiment, the wan thicknesses of the tower and 
intemfiediato sections, 2685 and 2690, are toss than the wail thickness of the upper, 
sectton 2695 in order to optimally fedlilato the radial expansion of the expandabto 
tobular member 2630, 

In a preferred embodiment, the tower section 2685 of the expandable tobular 
member 2630 houses the slip Joint 2640, the end plate 2645. the slips 2655, and the 
sealing mernbers 2670. in a preferred eridxxJIment, the intwtor portion of the tower 
sectton 2685 of the expandable tobular member 2630 b^ow the expanston cone 
2635 and above the end ptote defines the chamber 2650. in a prefenred 
embodiment, the lovrar sectton 2685 of the expandabto tubular member 2630 further 
includes one or more of the anchoring devtoes described above with reference to 
FIGS. 1a to 25c. 

In a preferred emt>odiment, the expandabto tobular member 2630 is torther 
provtoed substontially as disclosed In one or more of the following: (1 ) U.S. utility 
patent appitoatton serial no. 0W454.139, attorney docket no. 25791.3.02. filed on 
12^1999, which daimed the benefit of the filing date of U.S. provlsional patent 
appitoatton no. 60/11 1,293, attomey docket no. 25791.3, fitod on 12/7/1998; (2) U.S. 
utility patent applicatton sertol no. 09/510,913. attorney docket no. 25791.7.02. fitod 
on 2/23/2000. whtoh claimed the benefit of the filing date of U.S. provistonal 
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application ho. 6(V121.702. filed on 205^1999; (3) U.S. utHity patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
daimed Ihe benefit cf the filing date of U.S. provisionai application no. 60/119.611. 
attorney dodcel na 25791.8; (4) U.S. utility (xatent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the tmneTit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket na 
25791.9. filed on 11/16.1996; (5) U.S. proviskinal patent appltoation no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appHcatton no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. whteh daimed the benefit df the filing date of 
U.S. prxtvistonai application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
applicatton no. 09/512,895. attorney dodcet no. 25791.12.02, filed on 2/24/200O, 
which daimed ttie benefit of the filing dates of U.S. provlstonal applicatton no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisfonai 
appiteatkMi no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941, attorney docket no. 25791.16.02, fltod on 
2/24/2000. whtoh daiined the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. flted on 2/26/1999; (9) U.S. utilily patent 
appikatton no. 09/588.948. attorney docket no; 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent appHcatioh 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utnity patent applicatton no. 09/559.122. attorney docket no. 25791.23.02. fiiisd on 
4/26/2000. whtoh daimed the benefit of the fiHng datci of U.S. provistonal appltoatton 
no. 60/131.106, attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203,, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143,039, aflomay docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attorney docket no. 25791 .27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appltoation no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999, the disdosures of whtoh are 
incorporated herein by reference. 

The expanskm pone 2635 is preferably coupled to the support member 2625 
and the slip Joint 2640. The expanston cone 2635 is further preferably removably 
coupied to the expandabto tubular member 2630. The expanston cbne 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaoed relative to the expamtable tubular 
member 2630. The expansion cone 2635 is ftirther preferably adapted to convey 
flutdic materials to and/or from the chamber 2650. 

5 In a preferred embodiment the expansion cone 2635 is further provided 

substanUaliy as disclosed in one or more of the following: (1) U.S. utHlty patent 
application serial no. 09/454,139* attorney dodcet no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111^3, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

10 utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which clalnrted the benefit of the filing date of U.S. provisional 
applicatk>n no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.6.02, filed on 2/10/2000, whteh 
daimed the benefit of the filing date of U.S. previsk>nal applicatk>n no. 60/119,611, 

15 attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U:S. provistonai patent applicatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utilify patent applicatton no. 09/523.460, attomey docket 

20 na 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. ppovistonal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applteation no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

25 applteation no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000, 

30 which daimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

35 provistonal application no. 60/146.203. attorney docket no. 25791.25, filed on 
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7/29/1999; (12) U.S. provisional application no. 6Q/143,039« attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. proviskxial 
appDcatkm no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
5 U.S. provisk>nal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent applicatton no, 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, ttie disdosires of which are 
incorporated herein by reference. 

The slip Joint 2640 is coupled to the expanston cone 2635 and the end plate 
10 2645, The slip Joint 2640 Is preferably adapted to permit the end plate 2645 to be 
axiaUy displaced relafive to the expanston cone 2635. In ttiis manner, ttie size of the 
chamber 2650 is variable. The slip Joint 2640 may be any number of coriventional 
commercially available slip Joints modified in accordance with ttie teachings of the 
present disdosure. 

15 The slip Joint 2640 preferably includes an upper member 2640a, a resilient 

member 2640b, and a tower member 2640c. The upper member 2640a is coupled, 
to ttie expansion cone 2635 and the resBient member 2640b. The upper merriber 
2640a is movabiy coupled tp the tower mennber 2640b. The upper member 2640a 
preferdMy includes one or more fluM passages 2640aa that permit the passage of 

20 fiuklic materials. The lower member 2640b to coupled to the end plate 2645 and the 
resilient nnemt>er 2640b^ The tower member 2640b is movabiy ooupled to ttie upper 
member 2640a. The tower rnember 2640b preferably includes one or more fluid 
passages 264dba that permit the passage of fiuklic materials. The resilient member 
2640c is coupled between ttie upp&r and tower members, 2640a and 2640b. The 

25 resilient member 2640c is preferably adapted to apply an upward axial force to ttie 
end plate 2645. 

The end plate 2645 is coupled to ttie slip joint 2640. ttie slips 2655, and ttie 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
pbrtton of ttie interior of ttie tower secb'on 2685 of ttie expandable tubular member 
30 2630. The end plate 2645 is further adapted to define, in combinatton witti ttie 
expandable tubular member 2630, and ttie expanston cone 2635. ttie chamber 
2650, 

The chamber 2650 is defined by the interior portion of the lower section 2685 
of ttie expandable tubular member 2630 below ttie expanston cone 2635 and above 
35 ttie end plate 2645. in a preferred embodiment, ttie pressurlzatton of ttie chamber 
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2650 causes the expansion cone 2835 to t>e axially displaced and theiBby radially 
expand the expandable tubular member 2630. The chamber 2850 is preferably 
adapted to move upwardly witMn the wpandaUe tubular member 2630 as the 
expansion cone 2835 and end plate 2645 are axially displaced within the 

5 expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
pTBferabty adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 In the downward 
direction. In this rrtanner, the chamber 2650 is pressured by injecting fluidic 

10 materials into the chamb^ 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the injection of pressuriod fluidic materials into the chamber 2650, the 
pressurlzation of the chamt)er 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip Joint 2640 is futiy extended, the slip 

15 joint 2840 then displaces the end plate 2845 in the upward axial direction. In a 
pr^srred embodiment when the spring ftxte of the elastic member 2640c of the slip 
joint 2640 is greater than the fkildic pressurizatidn ftNTce within the chamber i2650. 
the end plate 2845 Is dispiaoed In the upward axial dbecHon. 

The sealing members 2870 are coupled to the end plate 2645. The sealing 

20 membcMTS 2670 are further preferably seaiingly coupled to the interior walls of the 
expandable tubular me.mt)er 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apiKaratus 2620. 

The upper sealir^ member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 

25 seaOng member 2675 te pr^ierably adapted to fluidicly seal the interface between 
the radially exparKled upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
nun^r of conventional commercially availal^ sealing members. In a preferred 
embodiment, the upper sealing member 2675 is viton rubber in order to optimally 

30 provide load canrying arid pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the oiJtside surface 
of the upper secHbn 2695 of the expandable tubular menritier 2630. The lower 
seaBng member 2680 is preferably adapted to fhiididy seal the biterface between 
the radially expanded upper section 2695 of the expandable tubular memb^ 2630 

35 and the open hole wellbore section 2605. The lower sealing rnember 2680 may be 
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any number of oonventkmaloornmerdallyavai^^ In a prefBrred -| 

embodiment, the lower sealing member 2680 Is viton nibber In order to optimarily 
provide load canying and pressure seaKhg rap^ ^ 
As mustrated in FlQ. 26a. the apparatus 2620 is preferab^ positioned within 
5 the wellbore casing 2B0O and the open hole wellbore section 2605 >fvith the ^ 
expandable tubular member 2630 positioned In overlapping relation to the welbore 
casing 2600. In a preferred ernbodjrnent the lower section 2685 of the expandable ^ 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described jibove with reference to FIGS. 

10 1ato25a ^ 
As iliustrated in FIG. 26b, the radial expansion of the expandable tubular 
memb«- 2630 is then initiated by: (1) applying an upward axial force to the 1 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluMic material into the chamber 2650i H 

15 In a preferred embodiment, the expandable tubular member 2630 is radially 

expanded by applying an upwanJ axial f<xce to the expansion cone 2635. In a 
prefenred embodiment, once the slip Joint 2640 is fully extended, the end plate 2645 
is then axially dispiaped in the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635. In a preferred enribodlrneht, the chamber 2650 is 

20 pressurized when the frictional fonoee exceed a predetemnined value. In this -7 
ifnanner, the axial displaoement of the expansion cone 2635 is provided by applying 
an axial force that is selectiveiy supplemented by pressurizing the chamber 2650. ^ 

In an alternative embodiment, a compressible cement and/or epo)^ is 
Injected into the annular space between the unexpanded portion of the tubular ^ 

25 member 2630 and the wellbore casing 2600 before and/or during the extnision 
process. The compressible cement and/or epbxy is then preferatriy permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this H 
manner, an annular structural support and fluidic seal Is provided around the tubular 
member2630. 

30 As illustrated in FIG. 26c, In a preferred erhbodiment, after the expandable 

tubular member 2630 has been completely extruded off of the expansion cone 2635. "1 
a new section of wellbore casing Is formed that preferably includes the radially 
expanded tubular rmmber 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2620 Is used, to repair or form wellbore 

35 casings, pipelines, and stRK^tural supports. 
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Referring initially to FIG. 27, a preferred nnethod 2700 of ooupDng an 
expandable tubular niember to a preexisting structure include? the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axially 
dsplacing an expansion cone; and (2) radally expandirq the exparKttd>le tubular by 
5 ev)plyirtg dbect radial pressure. 

In a preferred embodiment, as lllustreted In FIG, 28, in stop 2705, an 
expandable tubular member 2805 is coupled to a preexisting wellbore casing 2810 
positioned within a subterranean fbnnation 2815. In a preferred embodiment, the 
wellbore casing 2810 further includes an outer annular layer 2820 of a fluidic sealing 

10 material such as, for example, cement. The expandable tubular member 2805 may 
be coupled to the preexisting wetlbore casing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure such as, for example, pulling an expansion cone 
through a tubular member, or pushing an expansion oone through a tubular memtwr 

15 using a piBssurized fluidic material. In a preferred enddodiment, the expandable 
tubular member 2805 is coupled to the preexistihg structure 2810 using one or more 
of the apparatus and melhods disclosed in the following: (1) U.S. utility patent 
applcation serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. wMch claimed the benefit of the fliing data of U.S. provisional patent 

20 applcation no. 60/11 1.293, atiomey dodcet na 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appilcation serial no. 09/510.913. attorney dodwt no. 25701.7.02. filed 
on. 2/23/2000, which claimed the benefit of the filing date of U.S. provisionai 
applcdtton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney dodcet no. 25791.8.02. filed on 2/10/2000. which 

25 claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney dodtet no. 25791.8; (4) U.S. utility patent appGcation serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
ttie filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application ho. 60/183.546. 

30 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which dafmed tiie benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appiteation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whteh claimed the benefit of Hhe filing dates of U.S. provistonai applteation no. 

35 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonai 
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application na 60/154.047. attorney docket no. 25791.20. filed on 8/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney dodcet no. 25791.16.02. filed on 
2/24/2000. wfilch claimed the benefit of the faing date of U.S. provisional serial no. 
60/121.907. attorney docket rk>. 25791.16. filed on 2/26/1999; (9) U.S. utity patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which danned the twnefit of the filing date of U.S. provlslorHil patent. I4)plicatk)n 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatnn no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of tf» filing date of U.S. provisional applic^tkm 
no. 60/131.106, attorn^ docket no. 25791.23, filed on 4/26/1099; (11) U.S. 
provistonal applteatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskmal appikatlon no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appHcation no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appilcatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U:S. provistonal patent appltoatton no. 60/165,228. 
attorney docket no. 25791.39. fited on 11/1^1999. the dtedosurea of whteh are 
incorporated herein by rtfeiehce. In a prefarred embodinwnt. ttie arnount of radial 
expanston proved In step 105 ranges from about 5% to 20%. 

In a prefsned ^bodiment, as lilustratBd in FIG. 29, in stop 2710. at least a 
portton of the expandable tubular member 2805 to further radtolly expanded by using 
a radial expanston tool 2905 to apply (fired radtol pressure to ttie e)4>andabto 
tubutar member 2805. The radial expansion tool 2905 may be ariy number of 
conventtonai radial expanston tods suitobto for applying dired radial pressure to a 
tubutor member. In a preferred embodiment, ttto radial mpansloh tod 2905 is 
provkled substontialiy as disdosed on one or mors of the foltowlng U.S. Patents: 
5,014,779 and 5,083,608. the disctosures of whtoh are incorporated herdn by 
reference. In a preferred embodiment, the amount of radial expansion of ttie 
expandabto tubular member 2805 provtoed in step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contad pressures generated by the radial 
expansion tool 2905 in step 2710 range from about 5.000 to 140,000 psi. In order to 
optimally piastically deform the expandabto tobular member 205 to ttie ftoal desired 
geometry. 
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In a preferred embodlrfient, the radial expansion provided In step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casing 2810. In this mann^, the Ngh compressive foroes 
typically required to radially expand the portion of the expandable tubular member 

5 2805 that overlaps with the preexisting weilbore casing 281 0 are optimaDy provided. 

In an alternative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing weilbore casing 2810. 
In this manner, a mono-diameter weilbore casing is optimalty (Kovided. 

10 Thus, the method 2700 provides a 2-step radial expansion process that 

utilizes: (1 ) a relatively quick method of radial expansion for the m^ority of the radial 
expansion; and (2) a high contact pressure niethod for the remaining radial 
expansion. In several alternative embodiments, the method 2700 is used to form or 
repair weilbore casings^ pipelines, or stmcturai supports. 

15 The method 2700 further provides an apparatus and method for coupling an 

expandable tubidar merhber to a preexisting structure. The expandable tubular Is 
inWcAy coupled to the preexisting structure by axiaHy displacing an expansion cone 
within the expandable tubular member, the expandable tubular member is then 
further radially expanded tiy applying a radial force to the expandable tubular. The 

20 €4)paratus and method have wide application to the formation and repair of weilbore 
casings, pipelines, arid structural supports. The apparatus arxl method provide an 
efficient and reliable method for fcKming and repairing weilbore casings, pipelines, 
arul structural supports^ In a prefenred implementation, the initial radial expansion of 
the expandat>le tubular member by axialty displacing the expansion cone provide 

25 from about 5% to 25% of radial expansion, and the subsequent appHcation of direct 
radial pressure to the expartdabie tubular nrtember provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular nf>ember is c^timally achieved in a time efficient and 
reliable manner. This method and apparatus is particuiarty useful in optinrially 

30 creating profiles and seal geometries for liner tops and for connections t)etween 
jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning, the tubular member and an 
expansion cone within the preexisting structure, arichoring the tubular member to 
35 the preexisting structure, axially displacing the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular member, and liibricatir^ 
the interface betvveen the expansion cone and the tubular member In a prefened 
embodimmt, lubricating the Interface between the expansion cone and the tubular 
member includes: injecting a lubricating fluid Into the traHing edge of the interface 

5 between the expansion cone and the tubular member In a prefenBd embodiment, 
the lubricating fluid has a viscosity rsmging from about 1 to 10,000 centlpolse. In a 
preferred embodiment the Injecting Includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a prefened embodiment, the Injecttng includes: 
inja«ng lubricating fluid into the area around the axial midpoint of a first tapered end 

10. of the expansion cone, in a preferred embodiment, the injecting Includes: inje^ing 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting includes: injecting lubricating fluid Into a tapered first end 
and a second end of the expansion cone. In a preferred ernbodiiDent, the injecting 
includes: Injecting lubricating fluid into an Interior of the expansion cone. In a 

15 i^ertBd embodiment, the injecting includes: injecting lubricating fluid through an 
outer surface of the expansion done. In a preferred embodiment the InjecUng 
Includes: Ir^ng the lutxlcating fluid into a plurality of discrete locations along the 
trailing edge portion. In a prefened embodlrhent the lubricating flidd Includes 
drilling mud. In a prefened embodiment the lubricating fluid further indudes: 

20 TorqTrim ill, EP Mudlib, and DrtllN-Slld. \t\ a prefiBrred embodiment the lubricating 
fluid Includes TorqTrim III, EP Mudlib, and Drill-N^id. In a preferred embodiment, 
the interface between the expansion cone and the tubular member Includes: coating 
the b)terior surface of Ihe tubular member with a lubricant In a preferred 
embodiment, lubricating the inlerfiace between the expansion cone and the tubular 

25 member Includes: coating the in^or surface of the tubular member with a first part 
of a lubricant and applying a second part of the lubricant to the interior surface of 
the tubular member, in a prefened embodiment, the lubricant comprises a metallic 
. soap. In a preferred embcxlinient the lubricant is selected from ttie group cor)sistlng 
of C-Lube-10, C-PHOS-58-M. and OPHO&-58-R. In a prefened embodiment the 

30 lubricant provides a sliding friction coeffldent of less than about 0.20. in a preferred 
embodiment the lubricant is chemically bonded to the interior surfeioes of the tubular 
members. In a preferred embodiment, the lubricant Is mechanlcaliy bonded to the 
interior surfaces of the tid>ular members. In a preferred embodiment, the lubricant Is 
adhesively bonded to the Interior surface of the tubular manors, in a preferred 
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embodiment, th6 lubricant includes epoxy, molybdenum disuiride. graphite, 
aluminum, copper, alunrtisilicate and polyethyienepolyamine. 

A method of coupling a tubular member to a preexisttng structure has also 
. been described that includes positioning the tubular member and an expansion cone 

S within the preexisting structure, anchoring the tubular member to the pree)dsting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thidcness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %, 

10 imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %, and no nedcing of the walls of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a iubricatihg fluid Into the preexisting 

15 structure, positioning the tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member by puiling the 
expansion cone through the tubular member. \n a prefened embodiment, the 
lubricating fluid Includes: BARO-LUB GOLD^EAL^ brand drilling mud lubricant 

20 A method of coupling an exparulable tubular member to a preexisting 

structure has also been described that includes positioning the expandatte tubular 
member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular memtier to the preexisting stn^lLTO, arKl 
axiafiy displacing the expansion cone rstatiye to the e)9)andable tubular member by 

25 pulling the exparision cone through the expandable tubular member In a preferred 
enibodiment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
memt>er to the second tubular member. In a prefenred embodiment the threaded 
connection includes: one or more sealing members for sealing the interface between 

30 the first and second tubular nrtembers. In a preferred embodiment, the threaded 
connection comprises a pin and box threaded connection. In a preferred 
embodiment the sealing members are positioned adjacent to an end portion of the 
threaded connection. In a preferred enfibodiment one of the sealirig members is 
posittoned adjacent to an end portion of the threaded connection; and wherein 

35 another one of trie sealing mismbers is not positioned adjacent to an end portion of 
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the threaded connection. In a preferred emixxliment, a plurality of the sealing 
membere are positioned adjieicent to an end portion of the threaded connection. 

A method of coupling an expandat>le tubular member to a preexisting 
structure has also been described that inqiudes positioning the expandable tubular 

5 member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axially displacing the expansion done relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubuteir member. In a prefened 
embodiment, the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions erf the tubular members with a sealant, coupling the 
threaded portions tsX the tubular members, and curing the sealant In a preferred 
embodiment, the sealant is selected from ttie group consteting of epoxies, 
themiosettihg sealing compounds, curable sealing compounds, and sealing 

IS compounds having polymerizable materials. In a preferred emtxxliment, the method 
further Includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radaily expanding the tubular 
members;. In a prefened embodiment, the sealant can be stretched up to about 3d 
to 40 percent after curing without failure. In a preferred embodiment, the sealant is 

20 resistant to convehtkmal wellbore fluidic rhaterials. In a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 ^. In a preferred embpdknerit, the method further includes: 
applying a primer to the threaded portions of the tubular membere prior to coating 
the threaded portions of the tubular membere with the sealant. In a preferred 

25 entbodimei;it, the primer includes a curing catalyst in a prefened embodiment, the 
primer Is applied to the threaded portion of one of the tubular membere and the 
sealant is applied to the threaded portion of the other one of the tobuiar membere. 
In a preferred embodiment, the primer includes a curing catalyst 

A method of coupling a tubular member to a preexisting structure has also 

30 been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular mernber to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the expandable tubular member, in a 
preferred embodiment the tubular member Includes; a pair of rings for engaging the 
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preexisting structure, and a sealing element positioned lietween the rings for sealing 
the mtertace between the tijbular menDber and the preexisting structure. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes pmifloning the expandable tubular member and an 

5 expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or more slots. In a preferred embodiment, the slots are provided at a 

10 preexpanded portion of the tubular member. In a preferred embodiment, the slots 
are provided at a non-preexpanded portion of the tubular mmiber. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 

15 member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tiibujar member. In a preferred embodiment, the tubular member 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion induding a sealbig element, and a second preexpanded 

20 portion coupled to the intermediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting stmcture, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 

25 relative to the expandable tubular member by pulling the expansion bone through 
the expandable tubular memt)er by applying an axial force to the expansion oorie. 
The axial force preferably includes a substantialiy constant axial force, and an 
increased axial force. In a preferred embodiment, the increased axial force is 
provided on a periodic basis. In a preferred embodiment, the irKreased axial force 

30 is provided on a random basis. In a preferred embodiment, the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
35 within the preexisting structure, anchoring the tubular member to the preexisting 
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structure, and axially displacing the iaxpanston cone relative to the expandable 
tutnjiar member by pusMng and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment, pushing tlie expansion cone includes: 
injecting a pressurized flukliG material into contact with the expansion cone. 

5 A method of coupBng a tubular member to a preexisting structure has also 

been described that includes positioning the tubular member and an expansion oone 
within the preexisting strudurs. anchoring tte tubular member to the preexisting 
stnxsture, axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member^ and injecting a 

10 curable fluidic sealing rnaterial between the tubular member and the preexisting 
structure prior to axially displacing the expan^n cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the tubular member and an expansion cone 
witHn the preexisting structure, anchoring the tubular member to the preexisting 

15 stnicture by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to ttie tubular member by pulling the expansion cone 
through the tubular member. 

A noethod of coupling a tut)ular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 

20 wittiin ttie preexisting structure, anchoring ttie tubular membor to the preexisting 
' stnjcture by heating a portion of ttie tubular member, and axially displacing ttie 
expansion cone relative to ttie tubular member by pullihg ttie expansion oone 
ttirough the tubular member. 

A method of coupling an expandable tubular rmmber to a preexisting 

25 stnicture has also been described Uiat includes positioning ttie expandable tubular 
.meniber, an expansion cone, and an anchoring device wittiin die preexisting 
stnjcture. positioning ttie anchoring device above ttie expansion oone. anchoring ttie 
expandable tubular member to ttie preexisting sttucture using the anchoring device, 
and axially displacing ttie expansion cone. 

30 . A method of coupling an expandable tubular member to a preexisting 

stmcture has also been described ttiat includes positioning the tubular member and 
an expansion cone wittiin ttie preexisting structure, explosively anchoring ttie tubular 
member to the preexisting structure, and axially displacing ttie expansion cone 
relative to ttie teJbular member. 
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^ A method of coupling an expandable tubular to a pre-existing structure has 

also been desaibed that indudes fbdng the position 0^ 

preexisting structure, driving thd expandable tubular member onto the expansion 
cone b\ a first direction, and axlally displacing the expansion cone in a second 

^ 5 direction mlative to the e)9)anddble tubular nn^ In a prtferred embodiment, the 

first and second directions are different 

^ A nriethod of coupling an expandable tubular member to a preexisting 

structure has also been described that includes placing the e)cpandat>le tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasihg the 
10 resiHent anchor, and axially displacing the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandatrie tubular 
r member, an expansion cone, and an anchor into the preexisting structure, anchoring 

1 5 tte expandable tubular member to the preexisting structure by: fitting one or more 
engagement elements, and axially displacing the expansion cone. In a preferred 
embodiment, pivoting the engagement elements includes: actuating the 
r engagement elements. In a prefenred. embodiment, pivoting the engageiment 

elements includes: placing a quantity of a fluidic rhaterial onto the engagement 
20 elefnents. in a preferred embodiment, pivoting the engagement elements indiKles: 
displacing the. expandable tubular member. 
^ A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes placing the expandable tubular 
^ member and an expansion cone into the preexisting structure, placing a quantity of 

25 a fliAJic nrmterial onto the expandable tubular member to anchor the expandable 
^ tubular member to. the preexisting structure, and axially displacing the expansion 

cone. In a preferred errAxxJiment, the fluidic material comprises a barite plug. In a 
praferred emtxxiiment, the fluidic material comprises a flex plug. 

A nriethod of coupling an expandable tubular nriember to a preexistmg 
30 structure has also been described that includes positioning ttie expandable tubular 
member and an expansion cone . Into the pree)dstir)g structure, anchoring the 
expandable tubular member to the preexisting stnicture by injecting a quantity of a 
r hardenable fluidic material into the preexisting structure, at least partially curing the 

hantenable fluidic sealing material, and 
35 axially displacing the expansion cone. 



A method of obupfing an expandable tubular member to a preexisting 
structure hps also been described that Includes pladng the expandable tubqiar 
member and an expansion cone within the preexisting stmctiffe, and applying an 
axial force to the expandable tubular member in a downvm 
5 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes placing the expandable tubular 
mend>er and an expansion cone within the preexisting structure, Injecting a quantity 
of a first fluldic material having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 
10 second fluldic material having a second density into a portion of the expandable 
tubular member below the expansicm cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
staicture has also been described that includes placing the expandable tubular 
15 member and an expansion cone into the preexisting stmcturo, anchoring the 
expandable tubular member to the preexisting stoidure, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
20 stnjdure has also been described ttiat includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 
25 device adapted to couple the expandable tubular member to tte preexisting 
stnicture. and an expansion cone movaMy coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end. one or more grooves 
formed in the outer surface of the tapered first end, and one or more axial flow 
30 passages fluididy coupled to the grooves. In a preferred embodiment, the grooves 
include circumferential grooves. In a preferred embodiment, the grooves include 
spiral grooves. In a prefenred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a prefOTed embodiment, 
the axial flow passages include axial grooves. In a preferred embodiment, the axial 
35 grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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p in a preferred embodiment, the axial grooves extend from the tapered first end of 

the t)ody to the grooves. In a preferted embodiment the axial grooves extend fn^ 
the second end of ttie body to the grooves. In a prefenBd embodiment, the axial 
grooves extend from the tapered first end of the body to the seoo 

^ . 5 In a prefened embodiment, the axial flow passages are positioned within the 

housing of the expansion cone. In a preferred embodiment, the axial flow passages 

^ extend from the tapered first end of the body to the grooves. In a prefened 

embodiment, the axial flow passages extend from the tapered first end of the body 

to tile second end of the body. In a preferred embodiment/ the axial flow passages 

10 extend from the second end of the body to the grooves. In a preferred embodiment, 

one or more of the flow passage include inserts havir^ restricted flow passages. In 
0^ ... 

a preferred embodiment, one or more of the axial flow passages include filters. In a 

preferred embodiment, the cross sectional area of the grcx>ves is greater than the 

cross sectional area of the axial flow passages. In a prefenred embodiment, the 

15 ooss-sectional area <rf the grooves ranges fttm about 2X1 0^ in^ to 5X1 6"^ In^ In a 
prefened embodiment, the cross-sectional area of the axial flow passages ranges 
from about 2X10*^ in^ to 5X10^ in^. In a prefened embodiment, the angle of attack 
of the first tepei^ end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a treiling edge portton of the 

20 tepered first end. in a preferred embodiment, the angle of Inclination of the axial 

flow passages retefiva to the longitudinal axis of the mpansion cone is greater than 

f 

^ theangteof attack of the flrst4apered end. In a preferred embodiment, the grooves 

include: a flow channel having a flrst radius of curvature, a first shouMer posittoned 
on one sMe of the flow channel having a second radius of curvature, and a second 
25 shoukter positkNied on the other sMe of the fiow channel having a third radius of 
curvature. In a preferred emlxxliment, the first, second and third radn of curvature 
are substantially equal, in a prefenBd embodiment, the axial flow passages include: 
a flow channel having a first radius of curvature, a first shoulder posittoned on one 
P skle of the flow channel having a second radius of curvature, and a second shoukier 

30 posittoned on the other skle of the flow channel having a third radius of curvature. 
In a preferred embodiment, the first, second and third radii of curvature are 
substantially equal. In a preferred embodiment, the secorxl radius of curvature is 
p greater than the third radius of curvature. 

An apparatus for coupling an 6xpandat>le tubuter memt>er to a preexisting 
r« 35 structure has also t>een described that includes an expandable tubular member, an 
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anchoring devios adapted to couple the expandable tubular member lo the > 
preensting einjcture. and an expansion conp nrxivab^ 
tubular menter and adapted to raditfy exparid the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 a hoop yield ^ 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wail thickness* no failure for radial expansions of up to about 30 %. and no ^ 
necking of the waits of the annular member for radial expansioris of up. to about 

25%.' jm, 

10 An apparatus for coupling an expandable tubular member to a preiaxisting - ^ 

structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the ; 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In H 

15 a preferred embodiment, the expandable tubular member includes: a first tubular . 
member, ai second tubular member, arvl a threaded connection for coupling the first 
tubular member to the second tubular member. In a prefaned embodiment the 
threaded connection Includes: one or more sealing members for seeing the ^ 
interface between the first and second tubular members. In a preferred 

20 embodiment, the threaded oonnedton comprises a pin and box threaded ^ 
connectton. In a preferred embodiment, the sealing members are positioned 
adjacent to an end portton of the threaded connectton. In a preferred embodiment, ^ 
one of the sealing members is posittoned adjacent to an end portkm of the threaded 
connection, and another one of the sealing members is not postttoned adjacent to >s 

25 an end portidn of the threaded connection. In a preferred embodiment, the plurality 

of the sealing members are posittoned adjacent to an end portton of the threaded ^ 
correction. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes an expandable tubular member, an H 

3d anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member In 
a prefeoed embodiment, the expandable tubular member includes: a layer of a "1 
lubricant coupled to the interior surfece of the tubular member. In a preferred 

35 embodiment, the lubricant comprises a metallic soap. In a preferred embodiment, 
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the lubricant is selected from the group consisting of OLube-10, OPH0S-5&-M. and 
C-PHOS-58*R. In a preferred embodiment, the lubricant provides a sliding fricOon 
coeffident of less than about 0.20. In a prefened embodiment, the lubricant is 
chen»cally bmded to the interior surface of the expandable tubular member. In a 

5 preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
adhesiveiy bonded to the interior surface of the expandable tubular nrtember. In a 
preferred efnbodlment, the lubricant includes epoxy» molyt>denum disulfide* 
graphite, alumininn, copper, alumisilicate and poiyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also t>een described that Includes an expandable tutxilar member, an 
anchoring device adapted to couple the expandable tubular mennber to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a prefiened embodiment, the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantRy of a 
sealant within the threaded portions of the tubular members, in a preferred 
embodiment, the sealant is selected firom the group consisting of epoxies, 
themriosetting seating corhpounds, curable sealing compounds, and sealing 

20 compounds having polymerizable materials. In a prefenred embodiment, the sealant 
includes an initial cure cyde and a final cure cyde. In: a preferred ernbodlment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant Is resistant to conventional weilbone fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 

25 for temperatures ranging from about 0 to 450 ^F. In a preferred embodiment, the 
threaded portions of the tubular members include a primer for Improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupimg an expandable tubular memt>er to a preexisting 
strudura has also beer) described that indudes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefened enribodiment, the expandable tubular member Indudes: a pair of rings for 
engaging the preexisting stnjdure, and a sealing element positioned between the 
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rings for sealing the interface between the tubular memtier and the preexisting ^ 
structure. 

An apparatus for coupling an expandable tubular member to a preexisfing ^ 
structure has also been described that includes an expandable tubular member, an 

5 anchoring device adapted to couple the expandable tubular member to the ^ 
preexisting structure, arxl an expansion cone movably coupled to the expandable 
tubular rnember and adapted to radially expand the expandable tubular member In ^ 
a prefened embodiment the expandable tubular member includes one or more 
slots. In a preferred ernbodinient, the slots are provided at a preejqpande^ ^ 

10 the expandable tubular member. In a preferred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an . 
anchoring device adapted to couple the expandable tobutar member to the . ^ 

15 preexisting structure, and an expansim cone movably coupled to the expmdable 

tutelar mernber and adapted to radially expaid^^ In ^ 

a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an Intermediate portion coupled to the first, preexpanded ^ 
portion including a sealing element, and a second preex[XEinded portion coupled to 

20 the Intermediate pprticxi. ^ 
An apparatus for coupling an expandable titular member to a preexisting 
stnicture has also been described that Inckides an expandable tubular member, an ^ 
anchoring device adapted to couple the expandaUe tubular , member to the 
preexisting structure, an expainslon cone movably coupled to tiie expandable tubular ^ 

25 member and adapted to radially expand the expandable tubular member, and a 

valveable fluid passage coupled to the anchoring device. ^ 

An apparatus for coupling an expandable tubular memtier to a preexisting 
structure has also been described that Ihdudes a first support member, a second 
support mernber coupled to the first support mOTit)er, an expansion cone coupled to 

30 the first support member, an expandable tubular memt)er coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular nriember to the preexisting structure. In a prefemed 
embodiment, the anchoring device is positkafned above the expansion cone. In a ^ 
pr^ried embodiment, the outside diameter of the expansion cone Is greater than 

35 the inside diameter of the expandable tububr member. In a preferred embodiment, ^ 
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the outside diameter of the expansion ocMie is approxinrialeiy equal to the outside 

diameter of ttie expandable tubular member. 

An apparatus for oouplirtg an expandable tubular member to a preexisting 

structure has also been described that includes a first support member, a second 
5 support member coupled to the first support member, an expansion cone coupled to 

the first support member, an expandable tubular member coupled to the expar^lon 

cone, and an explosive anchoring device coupled to the second support member 

adapted to couple the expandable tubular merTrit>er to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
10 structure has also been described that includes a support member* an expandable 

expansion cone coupled to the support member, and an expandable tubular 

member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, an expandable 
15 expansion cone coupled to the support member, and an expandable tubular 

memtaier coupled to the expandable expansion cone. In a preferred embodiment, 

the exparKtabie tubular member Includes one or more anchoring devices. In a 

preferred embodimtent, the expandable tubular member includes a slotted end 

portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also been described that Includes a support merriber, an expansion oone 
coupled to the support member, an expandable tubular meml)er co(4)led to the 
expansion oone including one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory rrtetal 

25 inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also t)een described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
30 expandable tubular member. In a prefenBd embodiment, the resilient anchor 
includes a resilient scroll. In a prefened ernbodtrnent, the resilient anchor includes 
one or more resilient arms. In a preferred embodiment, the resilient anchor 
include: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor Is adapted to mate with the expanston cone. 
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expansion oone into the tubular memt)er. In a preferred embodiment, axially 
displacing the expansion oone indudes: displacing the expanston cone out of the 
tubular member In a preferred embodimmt. axially displacing the expansion done 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying dbect radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a prafened embodiment applying direct 
radial pressure to the tubular member Includes applying a radial foribe at (flscrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casirig. In a prefened enribodiment the preexisthg stru In 
a prefenred embodiment, the preexisting stnucture includes a structural support 

Although this detailed description has shown and described illustrative 
embodiments of the iriventlon, this description contemplates a wide range of 
modifications, changes, and substitutioris. in some instances, one may employ 
some features of the present invention without a corresponding use of the other 
features. Acomlingly. it is appropriate that reader^ should construe the appended 
claims broadly, and in a manner consistent with the scope of tiie invention. 
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an end plate coupled to the slip joint, a fluid chamber coupled to the fluid passago, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between the expansicm cone and the end plate. 

A me[thod of coupling a tubular member to a preexisting structure has been 

5 described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direcli radial pressure to the first tubular member. In a 
prsfenBd embodiment, axially displacing the expanston cone includes pressurizing 
at least a portion of the interior of the tubular member, in a prefBrred embodiment, 

10 axially displacing the expansion cone Includes: injecting a fluidic material into the 
tubular rtiember. In a preferred embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expansion cone includes: displacing . the 
expansion cone into the tubular member. In a preferred embodiment, axially 

15 displacing the exparision cone includes: displacing the expansiori cone out of the 
tubular mmnber. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
ernbodlment, applying direct radial pressure to ttie first tubular rnember radially 
expands the tubular member liy up to about 5%. In a prefened embodiment, 

20 applying direct radial pressure to the tubular member includes applying a radial 
force at dlscrets locations. In a preferred embodiment, the preexisting structura 
includes a wellbore casing^ In a prefened embodiment, the preexisting structure 
includes a pipisiine. In a preferred embodiment, the preexisting structure Includes a 
structural support. 

25 An apparatus also has been described that includes a tubular member 

coupled to a praexisting stmcture. The tubular member is coupled to the preexisting 
structure by the process of: positioning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 

30 preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the Interior of the tubular member. In a preferred embodinrtent, 
axially displacing the expansion cone includes: injecting a fluidjc material into the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
Includes: applying a tensile force to the expansion cone, in a preferred 

35 embodiment, axially displacing the expansion cone includes: displacing the 
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9. The system of dsim 1 , wherein'the means for injecting includes: 

means for injecting the lut)ricating fluid into a pturailty of discrete locations 
along the trdHng eiJge portion. 

10. The system of daim l. wherein the lubrica^ fluid comprises: 
drilling mud. 

11. The system of daim 1 , wherein the lubricating fluid further includes: 
TorqTrim III; 

EP Mudlib; and 
PriBN-Siid. 

12. The system of daim 1 , wherein the lubrictfbtg fluid comprises: 
TorqTrim III; 

EPMudlib;and 
DrillN-Slid. 
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1. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
5 preexisting structure; 

rneans for anchoring ths tubular nriernber to the preexisti^ 

means for axially displacing the expansion cone relattve to the tubular 
member by pulling th^ expansion cone through the tubular member; and 

means for injecting a lubricating fluid into the trailing edge of the interface 
10 between the expansion cone and the tubular hiernber. 

2. The system of daim 1, wherein the lubricating fluid has a viscosity ranging 

from 1 to 10,000 centipoise. 

■I 

15 3. The system of claim 1 . wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion opne. 

4. The system of ctanm 1 , wherein the means lor injecting includes: 

means for injecting iut>ricating fluid into the area around the axial midpoint of 
20 a first tapered end of the e)qpansion cone. 

5. The system of daim 1 , wherein the means for injecthg indudes: 

means for injecting lubricating fluid into a second end of the expanston cone. 

25 6. The system of claim 1 , wherein the means for injecting indudes: 

means for injecting lubricating fluid Into a tapered first end and a second end 
of the expansion cone. 

7. The system of daim 1 , wherein the means for Injecting indudes: 

30 means for irijecting lubricating fluid into an interior of the expansion cone. 

8. The system of daim 1 . wherein the mejans for injecting Indudes: 

means for injecting lubricating fluid through an outer surface of the 
expansion cone. 

35 
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9. The method of daim 2, wherein the InjeGting indudQs: 
injecting lubricating fluid through an outer sui^ 

10. The method of claim 2. wherein the injecting Includes: 

inject^ the tut>ricating fluid into a plurality of discrete locations along the 
trailing edge portion. 

11. The method of daim 2, wherein the ICibrirafing flidd comprises: 
drilling mud. 

12. The method of dajm 2, wherein the lubricating fluid further includes: 
TorqTrimlll; 

EPMudllb;and 
DrillN-Slid. 

13. The method of dalm 2, wherein the lubricating fluid comprises: 
TorqTrimlll; 

EPMudlib;and 
DrillN-Siid. 

14. The method of dairh 1. wherein lubricating the interface between the 
expansion cone and the tubular member indudds: 

coating the interior surface of the tubular member with a lubricant 

15. The method of daim 1, wherein lubricating the interface between the 
expansion cone and .the tubular member indudes: 

coating the interior surbce of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surface of the tubular 
member. 

16. The method of diaim 14, wherein the lut>riGant comprises a metalllc soap. 
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1. A method of coupling an expandable tubular mennber to a preexisting 
staicture, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; 
axiaUy displacing the expahston cone relative to the tubular member by 
pulling the ex|]ian8lon cone through the tubular nlemb^^ 

lubricating the interface faietween the expansion cone and the tubular 
10 member. 

2. The method of dalm 1, wherein lubricating the interface between the 
expansion iDone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
15 expansion cone and the tubular member. 

3. The method of dalm 2. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

20 4. The method of daim 2. wiierein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of dalm 2, wherein the ir^ecting Includes: 

Injectirig lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The method of daim 2, wherein the injecting Indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of dalm 2, wherein the injecting indudes: 

Injecting lubricating fluid into a tepered fins^t end and a second end of the 
expansion cone. 

8. The method of daim 2, wherein the injecting indudes: 
35 injecting lubricating fluid into an Interior of the expanston cone. 
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24. A method of coupling a tubular member to a preexisting stnicture. 

comprising: ~ 
ir^ecting a lubricating fluid into the preexisting structure; 
posKionihg the tubular member and an expansioh cone within the preexisting 
5_ structure; 

anchoring the tubular rnember to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by ^ 
pulHng ttw expansion cone throu^ the tubular member. 

10 25. The nwti>od of daim 24, vvherein the lubricating fluid comprises: 
BARO-LUB 60U>-SEAL™ brand (frilling mud lubricant 

26. A method of coupling an expandable tubular nnember to a preexisllng 
structure, comprising: 

IS positioning the expandable tubular nnember and an expansion cone >^ . 

the preexisting stmcture; . "^v 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through tibe expandable tubular rnemben 
20 vvhersin the expandable tubular ivMtiberindudes: ^ 

a first fajbular member. 

9 second tubular meniber; and o 
a threaded connection for coupling the first tubular member to the second 

tubular nriember, the threaded conniection indiKling: ^ 
25 one or more sealing members for sealing ttie interface between the first and 

second tubular members. 

27. The method of claim 26, wherein the threaded connection comprises a pin 
and box tiireaded connection. 
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28. The mettiod of daim 26, wherein the sealing meml)ers are positioned 
adjacent to an end portion of the threaded connection. 
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29. The method of dairn 26, wherein one of the sealing members is positioned 
adjacent to an end portion of the ttveaded connection; and wherein another one of 

128 



17. The method of daim 14, wherein the lubricant is seteded from the group 
consisting of C*Lube-10, C>PHOS-58-M, and C-PHOS-S^ 

18. The method of dalm 14, wherein the lubricant provides a sliding friction 
. 5 coefficient of less than about 0.20. 

19. The method of daim 14, wtiereln the lubricant is chemically bonded to the 
interior surfaces of ttie tubular members. 

10 20. The method of daim 14, whereiri the lutiricant is mechanicaiiy bonded to the 
interior surfaces of the tubular members. 

21. The method of daim 14, wherein the lubricant Is adhesively bonded to the 
interior surface of the tubular members. 

15 

22. The method of daim 14. wherein the lubrfcant Indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting stmcture, 
20 comprising: 

positioning the tubular member aind an expansion cone within the preexisting 
structure; 

anchoring the tubular mmfiber to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thidcness that varies less than £|bout 6 %; 

a hoop yield strength that varies less ttian about 10 %; 
30 imperfections of less than about 8 % of the wall thtdcness; 

no failure for radial expansions of up to about 30 %; and 

no necicing of the vvalls of the annular member for radial expansions of up to 
about 25%. 
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36. Hie hiethod of datm 31 , wherein the material properties of the sealant are 
sutetantially stable for temperatures rangir^ from atXNJt 0 to 450 

37. The method of cMm 31, further induding: 

5 applying a primer to the threaded portions erf the tubular members prior to 

coating the threaded portions of the tubular rnerhbers with 

38. The method of daim 37, wherein the primer indudes a curing catalyst 

10 39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is appHed to the threaded portion of 
the other one of the tubular members. 
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40. The method of daim 37, wherein the primer indudes a ctmng catalyst. 



41. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular rpember and an expansion oone within the preexisting 
structure; 

20 anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion oone relative to the tubular member by 
pulling the expansion oorie through th0 mpandable tubular member, 
wherein the tubular member indudes: 
a pdr of rings for engaging the preexisting structure; and 
25 a sealing element positioned between the rings for sealing the interface 

between the tubuter rnember and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

30 positioning the expandable tubular member and an expansion cone within 

the preexisting strudure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion oone relaflve tp the expandable tutiuiar 
member by pullirig the expansion cone through the expandable tubular memt>er; 
35 wherein the tubular member indudes one or ifnore stote. 
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the sealing members is not positioned adjaoent to an end portion erf the threaded 
oohnection. 



30. The method cS daim 26, wherein a plurality of the sealing members are 
5 positioned adjacent to an end portion of the threaded connection. 

31. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member arKJ an expansion cone within 
10 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular member includes a plurafity of tubular 
15 • members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular mernte 

coupling the threaded portions of the tubular matters; and 

curing th9 sealant 

20 32. The method of dalm 31, wherein the sealant is selected from the group 
consisting oT epoxles, themnosetting sealing compourids, curable sealing 
compounds, and sealing oompounds having pqlymerizable materials. 

33. The method of dalm 31, further including: 

25 initially curing the sealant pnor to radially expanding the tubular members; 

and 

finally curing the sealant after radial^ expanding the tubular members. 

34. The method of daim 31 . wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. 

35. The method of daim 31, wherein the sealant is resistant to conventional 
weUbore fluidtc materials. 
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48. The method of dabn 46. vvherehn the increased axial force is provided on a 
randoTTi basis. 

49. The method of daim 46, wherein the ratio of the increased axial force to the 
5 sttetantially constant axial force ranges from atiout 5 to 40 %. 

51. A rnethod of coupling a tubular member to a preexisting stnjcture, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexisting structure; and 

axiaiiy displacing the e)qp«insion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

15. 

52. The method (rf daim 51 , wherein pushing the expansion cone includes: 
injecting a pressurized fluidic material into contad with 

53. A method of coupling a tubular member to a preexisting strudure, 
20 . comprising: 

positioning the tubular member and ah expansion cone within the prsexisting 
structure; 

anchoring the tubular member to the preexisting structure; 
axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubular member and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting structure prior to axially displacing the expansion cone. 

54. A method of coupling a tubular member to a preexisting stnxnure, 
30 comprising: 

positioning the tubular member and an expansion cone within thepreey;;.sting 
structure; 

anchoring the tubular member to the preexisting structure by increasing the 
size of the expansion cone; and 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of daim 42, wherein the slots are provided at a non- 
praexpanded portion of the tubular member. 

45. A method of coupling a tubular meiTd)er to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the pree)dstlng structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member indudes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a > 
sealing element; and 

a second preexpanded portion coupled to the intenrrwcaate portion. 

46. A method of coupling a tirit>ular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular memt>er to the preexisting structiA^; and 

axialiy displadng the expansion cone relative to the expandable tubular 
number by pulling the expansion cone through the expandable tubular member by 
. applying an axial force to the expansion cone; 

wherein the axial force indudes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, wherein the increased axial force is provided on a 
periodic basis. 
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wherein the first and second directions are differBnt. 



59. A method of ooU|>ling an expandable tulniiar memt)er to a preexisting 
stnicture» comprising: 

5 piadng the expandatde tubular, an expansion cone, and a resilient anchor 

within the preexisting structure; 

releasing the resilient anchor; and 

axially displacing the expansion cone within the expandable tubular member. 

10 60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
15 pivoting one or more engagement elements; and 

axialiy displacing the expansion cone, 

61. The method of daim 60, wherein pivoting the engagement elements 

includes: 

20 actuating tte engagement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

placing a quantity of a fluidic material onto the engagement elements. 

25 

63. The nrmthod of daim 60, wherein pivoting the engagement elements 
includes: 

displacing the expandable tubular member. 

30 64. A method of coupling an expandable tubular member to a preexisting 
strudure. comprising: 

placing the exparKlable tubular member arKl an expansion oone into the 
preexistir^g structure; 

piadng a quantity of a fluidic material onto the expandat)le tubular member to 
35 anchor the expandable tutxjlar meml>er to the preexisting structure; and 
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axially displacing the expansion cone relative to the tutnjlar meml)er by 
pulling the expansion oone ttvough the tubular member. 



5& A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular member and an exparaiioh cone within the pree3dstihg 
structure; 

anchoring the tutujlar member to the pre-existing stmctm by heating a 
portion of the tubular memt)6r; and 
10 axially displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
structure, coniprising: 

15 positioning the expandable tubular member, an expansion cone, and an 

anchoring device within the preexisting structure; 

positioning the mchoring device above the expansion cone; 
anchoring the expandable tubular rhember to the preexisting structure using 
the anchoring device; mid 
20 axially displacing ttie expansion cone. 

57. A method of coupling ah expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular menriber and an exparision oone wMhin the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular membisr. 

58. A method of coupling an expandable tubular to a preexisting structure, 
30 comprising: 

fixing the position of an expansion cone within the preexisting stru^re; 
driving the expandable tubfular member onto the expansion cone In a fbBt 
direction; and 

axially displacing the expansion cone in a second direction relative to the 
35 expandable tubular member; . 
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placing the expandable tubular member and an exfMineion oone Into the 
preexisllng structure; . / ^ 

anchoring the expandable tid)ularnrienrtertD 

applying an axial force to the expansion cone; and 
5 pressurizing an interior portton or the expandable tubular mer^ 

expansion oone. 

71. A method of coupling an expandable tubular member to a preexteting 
stnicture, comprising: ^ 

10 placing the expandable tubular member and an expansion cone into the ^ 

preexisting structure; and ^ 

applying an axial force to the expandable tubular member 

72. An apparatus for coupling a tubular member to a preexisting structure, 
15 comprising: 

an expandable tubular member, "1 
an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnicture; and ^ 
an expanskm cone niKivabV coupled to' the expandalte tubul^^^ 
20 adapted to radially expand the expandable tidi>uldr member, including: 
a housing including a tapered first end and a second end; 

one or nrx)re grooves fonried in ttte outer surface of the tapered first e^^ ^ 
one or more axial flow passages flutdlciy coupled to the grooves. 

25 73. The apparatus of dalm 72, iMiherein the grooves comprise circumferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

30 75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial ^ 
grooves. 

35 . - 
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axiaHy displacing the expansion cone. 



65. The method of daim 64, wherein the fluUic materia! comprises a barite plug. 
5 66. 11)e method of dalm 64, wherein the fluidic material 00^ 

67. A method oif coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone into the 
10 preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hardenaUe fiuidic material into the preexisting structure; 
at least partially curing the hardenable fiuidic sealing material; and 
axialty displacing the expansion cone. 

15 

68. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; and 
20 applying an axial force to the expendable tubular member in a downward 

direction. 

69. A noethod of coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 placing the expandable tubular member and an expanston cone within the 

preexisting structure; 

injecting a quantity of a first fiuidic material having a first density into the 
region of the preexisting structure outside of the expandable tubular memben and 
injecting a quantity of a second fiuidic nr^terial having a second density into a 
30 portion of the expandable tubular member below the expansion cone; 
wherein the second density is greater than the first density. 

.70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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8d. The apparatus of daim 72, wherein the cross-secHonal area of the axial flow 
passages ranges from about 2X10^ in^ to 5X10*^ in^ 

5 90. The apparatus of daim 72, wherein the angle of attack of the first tapered 
end of the lx)dy ranges from about 10 to 30 degrees. 

91 . The apparatus of daim 72, wherein the grooves are concentrated In a trailing 
edge portion of the tapered first end 

10 

92. The apparatus of daim 72, wherein the angle of indination of the axial flow 
passages relative to tl^e longitudinal axis of the expansion cone Is greater than the 
angle pf attadc of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves include: 
*a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder poslttoned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The app^tus of daim 93, wherein the first second and third radii of 
cun^ature are substantiaiiy equal. 

25 95, Theapparatus of daim 72, wherein tfie axial flow passages indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
fadius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and third radii of 
curvature «re substantially equal. 
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77. The apparatus of claim 76, wherein the axial grooves are spaced apart by at 
least at)out 3 inches to the circurnfmntial direct 

78- The apparatus of daim 76, wherein the axial grooves extend from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the grooves. 

10 80. The apparatus of daim 76, wherein the axial grpovesf extend from the 
tapered first end of the body to the second end of the body. 
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81. The apparatus of daim 72, wherein the axial flow passages are positioned 
within the housing of the expanston cone. 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the ^ 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81« wherein the axial flow passages extend from the 
20 taperod first end ofthe body to the second end of the body; 

84. The apparatus of daim 83, whersin the axial flow passages extend 
second end of the body to the grooves. 

25 85* The apparattls of daim 83, wherein one or more of the flow passages indude 
inserts having rastricied flow passages. , 
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86. The apparatus of daim 83, wherein one or more of the axial flow passages 
indude filters. 

87. The apparatus of daim 72, wherein the cross sectional area of the grooves is 
grsater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-sectional area of the grooves 
35 ranges from about 2X10'* in^ to 5X10"^ \f\\ 
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100. The apparatus of daim 99, wherein the threaded connection comprises a 
pin and box threaded connection. 

101 The apparatus of daim 99, wherein the sealing mend)ers are positbned 
5 adjacent to an end portion or the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing memt>ers is positioned 
adjacent to an end portion of the threaded connection; arxl wherein another one of 
the sealing nriembere is not positioned acQaoent to an end portion of the threaded 

10 connection. 

103. The apparatus of daim 99. wherein a pluraitty of the sealing membere are 
positioned adjacent to an end portion of the threaded connection. 

15 104. An apparatus for coupling an expandable tubular rnember to a preexisting 
stnjcture, comprt^ng: / 
an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular member t6 
the preexisting structure; and 
20 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member, 

wherein the expandable tubular memt>^ indudes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

25 105. The apparatim of claim 104, wherein the lubricant comprises a metallic soap. 

1 06. The apparatus of daim. 1 04, wherein the^ lubricant is selected from the group 
consisting of C-Lube-10, C-PHdS-58-M, and C-PHOS-58-R. 

30 1 07. The apparatus of daim 1 04, wherein the lubricant provides a sliding fricfion 
coefficient of less than aboiit 0.20. 

108. The apparatus of -dainri 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 

35 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 

98. An apparatus for ooupiing an expandable tubuiar member to a preexisting 
structure; comprising: 

an expandable tubular member; ^ 

an anchoring device adapts to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubuiar member includes: 

an annular member, having: 

a wail thickness thai varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; . 

imperfMions of less than about 8 .% of the wall 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expanskxis of up to 
about 25%. 

Gid. An apparatus for ooupiing an expandable tubular mennber to a preexisting 
structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expanston cone rnovably coupled to the expandable tubuiar member and 
adapted to radially expand the expandable tubular mernber, 

wherein the expandable tubular member includes: 

a first tubular member; 

a second tubular memben and 

a threaded correction for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or nx>re sealing members for sealing the interface between the first and 
second tubular members. . 
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117. The apparatus of daim 112, wherein the materieH prepertias of the sealant n 
are substantially Stable for temperatufBS ranging fl^ 

118. The apparatus of dalm i l2, wherein the threaded portions of the tubular ' 
5 members include a primer fcir improving the adhesion of the sealant to the threaded -i^ 

portions. 

119. An apparatus for coupling an expandable tubular member to a pree)dsting 
structure, comprising: ^ 

10 ah e)q>andable tubular member : 

an anchoring device adapted to couple the expandat>le tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, \ 
15 wherein the expandable tubular menriber indjLKles: a pair of rings for 

engaging the preexisting structure; and ^\ 

a seeding element positioned between the rings for sealing the Interface 
between the tubular member and the preexisting structure. 

20 120. An apparatus for coupling an expandable tubular member to a preexisting --i 
structure, comprising: 

an expandable tubular member; ^ 
an anchoring device adapted to couple tiie expandable tubular nrtember to 

tiie preexisting structure; and ^ 
25 an expansion cone movably coupled to ttie expandable tubular member and 

adapted to radially expand ttie expandable tubular member; ^ 
wherein the expandable tubular member includes one or more slots; 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. ^ 
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109. The apparatus of daim 104, wherein the lubricant is mechanically bonded to 
the interior surface of the mpandable tubular member. 

110. The apparatus of daim 104, wherein the lubricant is adhesively bonded to 
5 . the interior surface of the expandable tubular member. 

111. The apparatus of daim 110, wherein the lubricant indudes epoxy. 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 
poiysthyienepolyamine. 

10 

112. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
15. ' the preexisting stnicture; and 

an expansion cone movably coupled to the mpandiable tubular member and 
adapted to radially expand the expandable tubular niernber, 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another. 

20. and 

a quantity of a sealant within the threaded portions of VhB tubular members. 

113. The apparatus of daim 112, wherein the sealant is selected from the group 
consisting of epoxies. thennosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polymerizaMe materials. 

1 14. The apparatus of daim 112. wherein the sealant Indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

116. The apparatus of daim 112, wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

35 
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127. The apparatus of daim 125. wherein the outside diameter of the expansion 
cone |s approximatBiy equal to the outside diameter of the expandable tubular 
member. 

128. An apparatus for coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

a first support memben 

a second support nmnber coupled to the first support member; 
an expansion cone coupled to ttie first support m^ben 
an expandable tubular member coupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandatrte tubular member to the preexistir^ structure. 

12g. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expandable expansion cone coupled to the si4)port memben and 
an expandabllB tubular niember coupted to the expansion cone. 

190. An apparatus for coupling an expandable tubular merhber to a preexisting 
structure, con^sing: 

a support member; 

an expandable expansion cone coivled to the support member, and 

an expandable tubular member coupled to the expandable expansion cone. 

131 The apparatus of daim 130. wherein the expandable tubular member 
includes one or more anchoring devices. 

132. The apparatus of daim 130. wherein the expandable tubular member 
indudes a stotted end portion. 

133. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member. 

an expansion cone coupled to the support member; 
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123. An apparati^ for ooupflng an expandable tubular member to a preexisting 
etmcturet comprising: 

an expandable tubular mernben 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movabty coupled to the expandable tubular meml)er and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member includes: 
a first imexpanded portion; 
10 an IntenTTediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intenmediate portion. 

124. An apparatus for coupling an expartdable tubular member to a preexisting 
15 structure, comprising: 

an expandable tubular merrd>er. 

an anchoring device adapted to couple tiie expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to ttie expandat>le tubular member and 
20 adapted to radially exparid the expandable tubular rneit^ 

a valveable fluid passage coupled to tiie anchoring device. 

125. An apparatus for €OupGng an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support member; 

a second support rnember coupled to the first support member, 

an expansion cone coupled to the first support member; 

an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the secorxl support memt)er adapted to 

30 couple the expandable tubular member to ttie preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is greater than the inside diameter of the expandable tubular member. 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an andK)r coupled to the expandable tubular menr4)erjnd 
one or more spikee pivotally coupled to the expandable tubular member for 
5 engaging the preexistir^ structure. 

141, The apparatus of dalm 140, further including one or more corresponding ^ 
actuators for pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular rnember to a preexisting 
structure, comprising: 

a support member; "1 
an expanstori cone coupled to the support member, 
• an expandable tubular member coupled to the expandable expansion cone; . ^■ 

15 >nd 

an anchor coupled to the expandable tubular member, including: n 
one or more petal baskets pivolaliy coupled to the mpandable tubular 
member. 

20 143. The apparatus of daim 142, further including one or rnore corresponding ^ 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a prtexisting 

stmcture. comprising: 
25 a support memben 

an expanston cone coupled to the support member, 

an expandable tubular member coupled to the expanston cone, induding: 

a stotted portion provkled at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a pree)dsting 
structure, comprising: 

a support memt)er, 

an expanston cone; --^ 
an expandabto tubular member coupled to the expansion cone; 
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an expandable tubular member coupled to the expansion cone faiduding one 
or more shape menfK)ry metal ihserts; and 

a heater coupled to the support member in opposing rslation to the shape 
memory metal inserts. 

5 

134. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expansion cone coupled to the support member; 
10 an e)(pandable tubular memtier coupled to the expandable expmsion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus (rfdaim 134, wherein the resilient anchor indudes: 
15 a resilient scroll. 

136. The apparatus of daim 134, wherein the resilient anchor includes: 
one or more resDient amns. 

20 137. The apparatus of dabn 134. wherein the resilient anchor Indudes: 
one or more resilient radially oriented elements. 

138. The apparatus df dalm 134, wherein the resilient mchor is adapted to mate 
with the expansion cone. 

25 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member rsleasaUy coupled to the resilient panels adapted to 
30 controllably release the rssilieht panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

a support memtier, 
35 an expansion cor^e coupled to the support member; 
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applying a tensile force to the expansion oone. 

151. The method of daim 147, wherein aidally displacing the expansion cone 
indittles: 

5 displacing the expansion oone into the tulMJiar mentlier. 

152. The method of daim 147, wherein axiaily displadng the expansion oone 
indudes: 

displadng the expanston oone oiit of the tobular niernt)er. 

10 

153. The method of daim 147, wherein axiaily displadng the expansion cone 
radially expands the tulHilar nmfnt>er by atxxit 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wlierein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of daim 147, wherein the preexisting structure indudes a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting structure Indudes a 
pipeline. 

25 

158. The method of daim 147, wherein the preexisting stnjcture irtctuoies a 
structural support. 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexisting strt^: v by the 
process of: 

positioning the tubular member and an isxpanslon cone within the preexisting 
structure; 

35 axiaily displadng the expansion cone; 
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a coupling device coupled to the support meml>er and an end portion of the 

expandable tutHJlarmennt^er; and 

a mass coupled to the end portion df me expandable tubular member, 
wherein the weight of the mass is greater than about 50 to 1 00 % of the yield 

strength of the expandable tubular member. 

146. An apparatus for ooupltng an expandable tubular member b a preexisting 
structure, comprising: 

a support member including a fluid passage; 

an expansion cone coupled to the support m6nrd>en 

an expandable tubular member coupled to the expansion cone; 

a slip Joint coupled to the expansion cone; 

an end plate coupled to the slip Joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
tha interior portion of the expandable tubular member between the expansion cone 
arvl the end plate. 

147. A method of coupling a tubular meniber to a preexisting staicture, 
oomprisirtg: t 

positioning the tubular member and ari expansion cone within the preexisting 
structure; 

axially dtepladng the expanston done; 

removing the expansion oone; and 

applying direct radial pressure to the tubular member 

148. The method of dalm 147. wherein axially displacing the expansion oone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

149. The method of daim 147, wherein axially displacing the expansbn cone 
includes: 

injecting a fluldic material into the tubular member. 

150. The method of daim 147. wherein axtelly dlspladng the expansion cone 
indudes: 
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169. The apparatus of claim 159* whereirt the preexisting structure includes a n 
pipeline. 

170. The apparatus of daim 159, wherein the preextoting sinictiire includes a 

5 structural support . ^ 

171. A syste«n for coupling an expandable tubular nrtember to a preexisting ^ 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the ^ 
10 pree)dsting structure; 

means for anchorhg the tubular member to the preexisting structure; 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular memben and 

means for lubricating the interface between the expansion cone and the " 
15 tubular member. 

172. The system of daim 171, wherein the means for lubricating the interface 
between the expanskxi cone and the tubular rnember 'vKd^^ 

means for injecting a lilbrlcating fluid into the trailing edge of the interboe 
20 between the expansion cone and the tubular nnember. - 

173. The system of daim 1 72, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

25 174. The system of daim 172, wherein the injecting Indudes: 

ir^cting lubricating fluid into a tapered end of the expansion cone; 

1 75. The system of daim 1 72, wherein the means for injecting indudes: 

means for injecting lubricating fluid into the area around the axial midpoint of 
30 a first tapered erKl of the exparisioh cone. 

176. The system of daim 172, wherein the means for injecting indudes: 

means for injecting lubricating fluid into a seoorxi erki of the expansion cone. 
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The system of daim 172, wherein the means for inJecUhg indudes: 
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iBnrKyving the expansion cone; and 

applying droct radial pressure to the tubular member. 

160. The apparatus of dabn 159. wherein axisdiy displacing the expansion cone 
inchjdes: 

pressurizing at least a portion of the interior of the tubular member: 

161 The apparatus of daim 158, wherein axlally displacing the expansion cone 
includes: 

injecting a flufdic material into the tubular memt)er. 

162. The apparatus of daim 159, wherein axially dispiadng the expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

163. The apparatus of daim 159, wherein axially dispiadng the expansion cone 
Indudes: 

dispiadng the expansion cone into the tubular member. 

164. The apparatus of daim 159, wherein axially dispiadng the expansion oone 
indudes: - 

displacing the expansion oone out of the tubular men^. 

165. The apparatus of daim 159, wherein axially dispiadng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159, wherein applying dirsd radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

167. The apparatus of claim 159, wherein applying dired radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

168. The apparatus of daim 159, wherein the preexisting stnjcture indudes a 
wejlbore casing. 
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means for applying a second part of the lubricant to the interior surface of the 
tubular menrd^er 

186. The systerncrfdainr) 184, wherein the lubricant 

187. The system of dalm 184. wiierein the lubricant is selected from the group 
consisting of C*LiJbe-10, C-PHOS-584A, and C-PHOS-58-R* 

188. The system of claim 184. wherein the lubricant provides a sliding friction 
10 coefficient of Ims than about 0.20. 

180. The system of claim 184, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

■i 

IS 190. Thesystemof claim 184, wherein the lubricant is mechanically bonded to the 

interior surfaces of the tubular memfciers. "1 

191. The system of dalm 184, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

20 ^ 

192. The system of dalm 184, wherein the lubricant indudes epoxy; molybdenum 
disulfide, graphite, aluminum, copper, aiumisilicate and polyethyfenepolyamine. ^ 

193. A system for coupling a tubular member to a preexisting structure, 
25 comprising' 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; ami 

axially displacing the expansion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 irnperfections of less than about 8% of the wall thickness; 
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means for injecting lubricating fluid into a tapered first end and a second end 
cf the expansion cone. . 

178. The system of dalm 172, wherein the means fcM* injecting includes: 

5 means for injecting lubricating fluid into an interior of the expansion cone. 

1 79. The system of daim 1 72, wherein the means for injecting includes: 

means for Injecting lubricating fluid through an out^r surface of the expansion 

cone. 

10 

1 80. The system of claim 1 72, wherein the rroans for injecting includes: 

means for Injecting the lubricating fluid into a plurality of discrete locations 
along the trailing edge portion. 

IS 181 . The system of daim 172» wherebi the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172. wherein the lubricating fluid further includes: 
TorqTrimlll; 

20 EPMudiib;and 
DrillN-SHd. 

1 83. The system of daim 1 72. wherein the lubricating fluid comprises: 
TorqTrimlll; 

25 EPMudlib;and 
DrillN-SM. 

184. The system of daim 711, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

30 nneans for coating the interior surface of the tubular member with a lubricant 

185. The system of daim 171. wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a flrst part 
35 of a lubricant; and 
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198. The system of daim 196. Wherein the sealing members are positioned 
adjacent to an end portion of the threaded Qonnecto 

5 199. The system of dalm 196, wherein one of the sealing members is positioned 
acQacent to an end portion of the ttireaded connection; and wherein another one of 
the sealing members is not posittoned adjacent to an end portion of the threaded 
connection. 

10 200. The system of claim 196, wherein a plurality of tiie sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201. A system for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

15 means for positioning ttie expandable tubular member and an expansion 

cone Within the preexisting structure; 

means for anchoring ttie expandable tubular member to ttm preexisting 
structure; and 

) means for axidly displacing ttie expansion cone relative to ttie expandable 
20 tubular member by pulling ttie expansion cone ttirough the expandable tubular 
memben 

wherein ttie expandable tubular member includes a plurality of tubular 
members having ttireaded portions ttiat are coupled to one anotiier by the process 
of: 

25 coating the threaded porttons of ttie. tubular members witti a sealant; 

coupling ttie threaded portions of ttie tubular memt)ers; and 
curing ttie sealant. 

202. The system of daim 201, vtrtierein the sealant is selected from the group 
30 consisting of epoxies, themnosetttng sealing compounds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of dabn 201. furttier including: 

means for initially curing the sealant prior to radially expanding ttie tubular 
35 memt>er5; and 
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rK> failure for radial expansions of up to about 30 and 
no necking of the walls of the annular, member for radial expansions pi up to 
about25%. 

5 194. A system for coupling a tubular member to a preexisting structure, 
comprising: 

Injecting a lubricating fluid into the preexisting stoicture; 
positioning the tubular member and an expansion cone within the preexisting 
stnjcture; 

10 anchoring the tubular member to the preexistinig structure; and 

axially displacing the expansion cone relative to the tubular nr^ember by 
pidling the expansbn cone through the tubular rnember. 

195. The system of dalm 194, wherein the lubricating fluid comprises: 
15 BARO-LUBGOLDtSEAL^ brand driUing mud lubricant. 

196. A system for coupling an Expandable tubular niember to a preexisting 
structure, comprising: 

means for positionlhg the expandable tubular member and an expansion 
20 cone within the preexisting structure; - 

means for anchoring the expandable tubular member to the pnsexistlng 
isfrudure; and 

means for axially displacirig the expansion cone relative to the expandable 
tubular member by pulling the e)q>an8ion cone through the expandal>le tubular 
25 member; 

wherein the expandable tubular nr^ember includes: 

a first tubular member; 

a second tubular member; and 

a threaded connection for coupling the first tubular n)emk>er to the second 
30 tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tutnjiar members. 
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197. The system of claim 196, wherein the threaded connection comprises a pin 
and box threaded connection. 
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^^Z A system for ooupOng a tubular men^r to a preexisting structure, 
oomprfsing: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting stmcture; 

anchoring the expandable tubular member to the preexisting structure; and 
axialiy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular member includes one or more slots. 

10 

213. The system of daim 212, wherein the slots ^re provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular member. 

215. , A system for coupling a tubular member to a preexisting stnidurd, 
oomprisingi 

positioning the expandable tubular member and an expansion done within 
20 the preexisting structure; 

anchoring the exparxiable tubular nriember to tt^ 

axialiy dispiadng the expansion oone relative to the expandable tubular 
member by pulling the expansion oone through the expandable tubular rhemben 

wherein the tubular member includes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexparKled portion coupled to the intermediate portion. 

30 216. A system for couplinjg a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular memt>er and an expansion cone virithin 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 



156 



means for finally curing the sealant aXtor radially expanding the tubular 
fnemliers. 

204. The system of daim 201 , wherein the sealant can be stretched up to etooiA 
30 to 40 pen»nt after curing without failure. 

2015. The system of daim 201, wherein the sealant is resistant to conventional 
welitx>re fiuidic materials. 

. 206. The system of daim 201 , wherein the niaterial properties of the sealant are 
sut>stantially stable for temperatures rehging from about 0 to 450 «F. 

207. The system of daim 201, further induding: 

means for applying a primer to the threaded portions Of the tubular members 
prior to.coating the flireaded porticra of the tubular members with the sedant 

206. The system of daim 207, wherein the primer indudes a curing catalyst. 

209. The system of damn 207. wherein the primer is applied to the threaded 
portion of one of the tubular members and the sealant Is applied to the threaded 
portion of the other one of the tubular membera. 

210. The system of dainfi 207, wherein the primer indudes a curing catalyst 

211. A system for coupling a tubular member io a preexisting stnicture, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubidar merfiberto the preexisting strudure; and 

axially displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular memben 
wherein the tubular menrtber indudes: 
a pair of rings for engaging the preexisting stmcture; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 
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means tor axially displacing the expansion oone relative to the tubular 
member by pulling the expansion oone through the expandable tubidar memben 
and 

means for ihlecting a curable lluidic sealing material betvveen the tubular 
S member and the preexisting structure prior to axially dispiadnjg the expansion cone. 

223. A system for coupling a tubular member to a preexisting stnjcture, 
comprising: 

means for posittoning the tubular member and an expansion cone within the 
10 preexisting stmctiire; 

means for anchoring the tubular member to the preexisting structure by 
mcroasing the size of the expansbn cone; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion oone through the tobular member. 

15 

224, A system for coupling a tubular member to a preexisting stmcture, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tidnriar member to the preexisting stnjcture by 

heating a portion of the tubular memben and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubularmembeir. 

25 225. A system for coupling an expandable tubular nrwmber to a prsexisting 
stmcture, comprising: 

means for positioning the expandable tubular member, an expansion oone« 
and an anchoring device' within the preexisting structure; 

means for positioning the anchoring device at>ove the expansion cone; 
30 means for anchoring the expandable tubular member to the preexisting, 

structure using the anchoring device; and 

means for axially displacing the expansion cone. 

228. A system for coupling an expandable tubidar member to a preexisting 
35 structure, comprising: 

158 



axiaBy displacing the expansion cone relate to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force tp the expansion cone; 

wherein the axial force includes: 
5 a substantially constant axial force; and 

an Inaeased axial force. 

217. The system of claim 216, wherein the increased axial force is provided on a 
pertodic basis. 

10 

218. The system of daim 216, wherein the increased axial force is provided on a 
random basis. 

219. The system of claim 216, wherein the ratio of the increased axial force to the 
15 substantlally constant axiai force ranges from about 5 to 40%. 

220. A system for coupling a tubular member to a preexisting stmcture, 
iDomprising. 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means fbr arichpring the tubular member to the preexisting stru^ 

means for axially displacing the exparision cond relative to the expandable 

tubular member by pushing and puUng the expansion cone through the expandable 

tubular member. 
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221 . The system of daim 220, wherein the means for pushing the expansion cone 
Indudes: 

means for injecting a pressurized fluidic material Into contact with the 
expansion oone. 



222. A system for coupling a tubular member to a preexisting stoicture. 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting stnjcture; 
35 means for ianchoring the tutHjIar mennber to the preexisting structure; 
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means for actuating the engagement elements. 

231. The ^tem of daim 229, wherein the means for pivoting the engagement 
etements indudes: 

S means for placing a quantity cf a fluidic material onto the engagement 

elements. 

232. The system of claim 229, wherein the means for pivoting the engagement 
elements IndiKies: 

10 means for dlspladhg the expandable tutNJiar memt>er. 

233. A system for coupling an expandable tubular member to a preeixistlrtg 
structure, cornprising: 

means for pladng the expandable tubular member arid an expansion cone 
15 into the preexisting structure; 

means for pladng a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting stnicture; and 
means for axiaily displadng the expansion cone. 

20 234. The system of daim 233, wherein the fluMicnrmterialcompiises a ba^^^ 

235. The system of daim 233, wherein the fluidic material comprises a Ilex plug. 

236. A system for coupling an expandable tubular member to a preex^ting 
25 structure. conrq)rising: ' 

means for positioning tfie expandable tubular member and an expansion 
cone into the preexisting structure; 

nrteans for anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluidic nriaterial into the preexisting 
30 structure; 

means for at least partially curing the hardenable fluidic sealing nnaterial; and . 
means for axiaily displadrig the expansion cone. 



237. A system for ockjpling an expandable tubular member to a preexisting 
35 structure, comprisirig: 
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means for positioning the tubular member and an esqpan&ion cone within the 
preexisting structure; 

means for Explosively anchoring the tubular member to the preexisting 
stnjctiffB;and 

means for axially displacing the expansion cone relative to the tubular 
memt)er. 

227. A system for coupling an expandable tubular to a preexisting stoicture. 
comprising: 

means for fixing the position of an expansion cone within the preexisting 
stmcture; 

means for driving the expandable tubular member orito the expansion cone 
in a first direction; and 

' means for axiaily displacing the expansion cone in a second direction relative 
to the expandable tubular member; 

wherein the first and second directions are different 

228. A system for coupBng ah expandable tubular member to a preexisting 
stnjcture, comprising: 

means for placing the expandable tubular, an expansion cone, and a resilient 
anchor within the preexisting structure; 

means for releasing the resilient anchor; and 

means for axially displacing the expansion cone withiri the expandable 
tubular member. 

22g. A system for coupling an expandable tubular member to a preexisting 
structure^ comprising: 

means for piactng the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure that includes means for pivoting one or nrxra engagenrtent elements; and 

means for axially displacing the expansion cone. 



230. The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 
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means for positioning the tubular memlMr and an expansion cone within the n 
preexisting stnicture; 

means for axiaily displacing the expansion cone; n 
means for rmnofving the expansion cone; and 
5 means for applying direct radial pressure to the tubuiarmemt>er. 

242. The system of daim 241. wherein the means for axiaily displacinig the ^ 
expansion cone includes: 

means for pressurizing at least a portion of the interior of tiie tubular ^ 
10. msnibBr. 

243. The system of dalm 241, wherein the means for axiaily displacing the 
expansion cone includes: 

nrieans for Injecting a fluidicmatarial into the tubular memb^^ . H 

15 

244. The system of daim 241, wherein the means for axiaily displacing the 1 
expansion cone includes: 

means for applying a tensile force to the expansion cone. "7 

20 245. The system ol daim 241, wherein the means for axiaily displadng the 
expansion cone includes: 

means for displadng the expansion cone Into the tubular member. ^ 

246. The system of daim 241 » wherein the means for axiaily displacing the 
25 expansion cone hdudes: 

means for displacvig the expansion cone out of the tubular member. ^ 

247. The system of daim 241, wherein the means for axiaily displadng the 

«■ 

expansion cone radially expands the tubular member by about 1 0% to 20%. 
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248. The system of daim 241, wherein the means for applying dired radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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means for placing the expandable tubular member and an expansion obne 
within the pree)dsting stmcture; and 

means for applying an axial foroe to the expandable tubular member in a 
dovmward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure^ oomprisinig: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; 
10 means for injecting a quantity of a first fluidic material having a first density 

into the region of the preexisting structure outside of the expandable tubular 
membenand 

means for injecting a quantity of a second fiuidic material having a second 
density into a portion of the expandable tubular member below the expanston cone; 
15 wherein the second density is greater than the first density. 

239. A system for odupNng an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubidar member and an expansion cone 
20 Into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expanston bone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 into the preexisting structure; and 

means for applying an axial force to the expandable tubular mefnt)er. 

241. A system for coupling a tubular member to a preexisting stmclure, 
comprising: 
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means for positioning the'tubular mmiber and an expansion oone within the 
preexisting stnidure; 

nneans for axiaiiy displacing the expansion cone; 

means for removing the expansfon cone; and 

means for applying direct radial pressure to the tubular meml)er. 

242. The system of daim 241, wherein the means for axially displacing the 
expansfon cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
memlier. 

243. The system of daim 241, wherein the means for axially displacing the 
expansion cone includes: 

means for injecting a fluidic material into the tubular member 

244. The system of claim 241, wherein the means for axially displacing the 
expansion oone includes: 

means for applying a tensHe force to the ^cpansion oone. 

245. The system of daim ^1. wherein the means for axially displacing the 

expansion oone includes: 

means for displacing the expansion cone into the tubular member. 

246. The system <rf daim 241. wherein the means for axially displadng the 

expansion oone Indudiss: 

mearis for dispiadhg the expansion cone out of the tubular member. 

247. The system of daim 241, wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 

248. The system of daim 241, wherein the means for applying dired radial 
pressure to the first tubular member radially expands the tubular member by up to 
about S%. * 
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249. The system of deim 241. wherein the means for applying direct radial 
pressure to the tubular meml>er includes means for applying a radial force at 
discrete locations. 

250. The system of claim 241 « wherein the preexisting structure includes a 
wellbore casing. 

251. The system of daim 241, wherein the preexisting structure includes a 
pipeline. 

252. The system of dalm 241, wherein the preexisting structure indudes a 
structural support 
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